Water-Supply and Irrigation Paper No. 213 Series P, Hydrographic Progress Reports, 67

DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

GEORGE 0118 SMITH. DIRECTOR

THE SURFACE WATER MUPPLY
OF CALIFORNIA, 1906

WITH A SECTION ON GROUND WATER LEVELS
IN SOUTHERN CALIFORNTA

(GREAT BASIN AND PACIFIC OCEAN DRAINAGES
IN CALIFORNIA AND LOWER COLORADO
RIVER DRAINAGE)

W. B. CLAPP

DISTRICT HYDROGRAPHER

IN COOPERATION WITH CALIFORNIA STATE BOARD OF EXAMINERS

WASHINGTON
GOVERNMENT PRINTING OFFICE

1907






CONTENTS.

Introduction. ... oo .o i 7
Seope of work. ... ool 7
Definitions. ..o i 9
Explanation and use of tables. oo oo oL 10
Convenient equivalents. ... .. ... . 12
Field methods of measuring stream fow. ..o oo 13
Office methods of computing run-off .. ... oo oo 19
Cooperation and acknowledgments_ ... oLl 22

Lower Colorado River drainage basin ... ... . ... . ... T 23
Colorado River at Hardyvilleo Nriz. oo o o . 23
Colorado River at Yuma, Ariz. .. ... . e -26
Miscellaneous measurements. . ... ... ..ol A 29
Nalton Sea,near Salton, Cal . .. 30

The Great Basin drainage. ... oL i 34
General features. . ..o .o il 34
Owens River drainage basin. ... oo .o o oL ool 34

Description of hasin... ... ... . i 34
Owens River near Round Valley., Cal.ooooo oo oo 35
Owens River near Tinemaha, Calo.._o.o o oo o .o .. 37
Rock Creek near Round Valley, Calo o oo o oo oo oo 39
Pine Creek near Round Valley. Cal oo oo . o ... ..o ... 40
Bishop Creek near Bishop, Calo..oo oo o oo o oL 2
Big Pine Creek near Big Pine, Cal. ... ... ... ... ... 44
Birch Creck near Tinemala, Cal. oo oo . 14
Tincmaha Creek near Tinemaba, Calo oo oo o0 o .. o .. .. 45
Taboose Creek near Tibbetis, Cal ... ... . .. . .. . ... ... ... .... 15
Goodale Creck near Tibbetts, Cal ... ..o . .. ..., 47
Division Creek near Independence. Cal.. oo ..o oo o oo 48
Eight Mile (reek near Independence, Cal...o....oo .o .o ... 50
Oak Creek near Independence, Cal..o..o..oo. oo . . ... 51
Independence Creek near Independence. Calo oo oo oo 00 A2
Shepherds Creek near Independence, Calo.. ..o .. o ... ... .. 53
Moffett Creek near Independence, Caloo oo oo oo oL a4
Georges Creek near Independence, Calooooo oo oo o oo oo 55
Lone Pine Creck near Lone Pine, Calo. oo oo o o . ... 5}
Tattle Creek near Lone Pine, Cal. .o .. 56
Cottonwood Creek near Olancha, Cal._ ... ... .. . ... ... .. ... 7
Ash Creek near Lone Pine, Cal..... ... . ... ... . .. ... .. ....... 59
Miscellaneous measurements. .. ... ... ... ... 59
Mohave River drainage basin._...... ... .. . ... ... 61
Description of basin. .. ... L 61
Mohave River at Victorville, Cal..... ... .. ... ... .. ... ... 61



Southern Pacific Ocean drainage
General features............

CONTENTS.

San Diego Bay drainage basin, Cal. ... ... ... . ... .. . oL

Description of hasin... .

(‘ottonwood Creek near Jamul, Cal..

Pine Valley Creek near Jamul. Cal. . ... ... . ... ... ... ... ... ....
Sweetwater River near Descanso, Cal....... .. .. ... . ... . ... ......

San Diego River at Lakeside. (‘al
Bernardo River drainage basin

Description of basin. ...

Santa Ysabel Creek near Escondido, Cal............ . .. . . ol
San Luis Rey River drainage basin. ... ... ... ... . ..o ... .. ...

Description of basin.. ..

San Luis Rey River near Pala, (al
Santa Margarita River drainage hasin. ..

Description of basin....

Temecula Creek near Temecula, Calo oo oo oo ... ...
Santa Ana River drainage basin. ... ..o ... ..

Description of hasin.. ..

' Nanta Ana River near Mentone, Cal. . . ..
Seepage Measurements. . ..o.......... A
Miscellaneous measurements. ... .. ... ... ...,

San (Gabriel River drainage basin. ... o o oo

Description of basin... .

San Gabriel River and canals near Azusa, Cal._. .. . ... . ...... .
Los Angeles River drainage basin.......... ... ... .. ... . ..

Description of basin. ...

Miscellaneous measurements. ... .. ...

Malibu Creek drainage hasin
Desceription of basin.. ..

Malibu Creek near Calabasas, Cal. ... o . .. ... .. .. . ... .....
Triunfo Creek near Calabasas. Cal.. ... .. .. .. .. .. .. ........

Ventura River drainage bhasi
Description of basin

n

Miscellaneous measurements. .. ... . ...
Santa Ynez River drainage basin. ... ... o ..

Description of basin.. ..

Santa Ynez River near Santa Barbava. Cal.. ... . .. o oL
Miscellaneous measurements. .. ..o oot

Santa Maria River drainage
Deseription of basin. . . .
Santa Maria River near

Salinas River drainage basin...

Description of basin

hasin ...

Nanta Maria, Cal. .o o ... .. ol

Arroyo Seco near Soledad, Cal. ... ... .ol
San Francisco Bay drainage basin............. ... oL

GGeneral features..._........

Sacramento River drainage basin ........ ... ... o Ll
Description of basin .........coo il

Main Sacramento River

Sacramento River near Red Bluff, Cal. ... ... ... . ... .....
Miscellaneous measurement .. ... ... ... ..o iiiiiiiiiiaann



CONTENTS.

San Francisco Bay drainage basin——Continued.
Sacramento River drainage basin—Continued.

Pit River drainage basin........... ... .. ... _.. e
Description of basin..... il

Pit River near Bieber, Cal ..o o oo
McCloud River near Gregory, Cal..__.._. ... .. ... . ...
Stony Creek drainage bas = oo o o oo
Deseription of basin. ... .. .o oL
Stony Creek near Fruto, Cal. oo oo oo oo o
Miscellancous measurements. ... ... ... o Lo ..
Cache Creek drainage basin.. ... ... .. .o o0 Ll
Description of hasin. .. ... Lo
(fache Creek at Lower Lake, Cal.. o000 o oo o oo L
Cache Creck near Yolo, Call. oo oo o o oo0 ool
Puta Creck drainage basin ... o o oo
Description of basin. ... ... ... ...
Puta Creek near Guenoe, Calo...... . . ... ...
Puta Creek at Winters, Cal.......... . ...
Feather River drainage basin........... .. ... . ... ... ... ......
Description of basin...... ... ..o
Feather River at Ovoville, Cal.. ... .. .. .. . .. ... .. .....
Grizzly Creek near Beckwith, Cal. ..o o o oL
Indian Creek near Crescent Mills, Cal. ... ... ... ... ... ...
North Fork of Feather River below Prattville, Cal .._._......_ ..
North Fork of Feather River above Prattville, Cal ........ ... ..
Hamilton Branch near Prattville, Calo_.o.o. . oo . ... .. ..
Butt Creek at Butte Valley, Cal. ..o .o . oo osiioL.
North Fork of Feather River near Big Bend, (al .._......_ ... . _.
Miscellaneous measurements. .........o.. .o i o
Precipitation and evaporation data..............o .o ool
Yuba River drainage basin..........o.. ool L.
Description of basin.............. . .
Yuba River near Smartsville, Cal.. ... ... .. ... ...
Bear River drainage basin. ... ... ... ... ..o L
Description of basin. ... . L
Bear River above Wheatland, Cal. ..o oo oo o o oo il
American River drainage basin... ... ... .. .o o ...
Deseription of basin... ... oo L
American River near Fairoaks, Cal. o000 oo oo L.
Sen Joaquin River drainage basin. ... ..o oo o oL,
Description of basin........ ... ... .
Main San Joaquin River. ... ... ... ...
San Joaquin River at Herndon, Cal .o . . o o o0
Miscellaneous measurements. . ........_..... ... ...
Kern River drainage basin. ... o
Description of basin... ... .. L
Kern River near Bakersfield, Cal....o...o. oo ... ... ...
Tule River drainage basin....... ... ... . o ..
Description of hasin.............. . o o
Tule River near Portersville, Cal..... ... ... ... ... .. ... . ..
Miscellaneous measurements. .................o o oo
Kaweah River drainage basin... .. .. ... ... ...
Description of basin... ... ..
Kaweah River below Three Rivers, Cal......... ... ... . ...



6 CONTENTS.

San Francisco Bay drainage basin—Continued.

San Joaquin River—Continued. Pags

Kings River drainage basin.... ... ... .. . ... ... £

Description of basin. ... ... o 18

Kings River near Sanger, Cal... ... ... .. ... ... ... ... ... ..... 15

Merced River drainage basin..... ... .. ... .. o oL 15

Description of basin. ...l £

Merced River above Merced Falls, (al. ... ... .. .. _........ 1€

Merced River in Yosemite Valley, Cal. ... ... ... .. PR [

Yosemite Creek in Yosemite Valley, Cal......... ... ... ...... 1€

Tenaya Creek in Yosemite Valley, Cal.o.o.. ... . ... ... .. 1¢

Tuolumne River drainage basin..._... .. ... ... ... ... .. ... ...... 1¢

Description of basin. ... ... L 1€

Tuolumne River at Lagrange, Cal. ... ... ... .. ... ... . ... 1t

Modesto canal at Lagrange, Cal ... o . ... i 1¢

Turlock canal at Lagrange, Cal... ... .. .. ... .. ... ... ... 1€

Stanislaus River drainage basin. . ... ... ... ... . ... ... 1¢

Description of basin. ... ... . ... .. 1¢

Stanislaus River at Knights Ferry. Cal.. ..o oo o . 1

Stanislaus Water Company's canal at Knights Ferry, Cal...... . T

Mokelumne River drainage basin............ .. .. .. ool 1

Description of basin. ... ... 1"

Mokelumne River near Clements, Cal.._...o... o o o ... 1"

Northern Pacific Ocean drainage.. ... ... i i 1

Klamath River drainage basin.......... ... ... ... ... ... ... I

Description of basin. ... ... ... .. il 1

Link River at Klamath Falls, Oveg...... ... .. . .. ... ... ... T

Upper Klamath Lake at Klamath Falls, Oreg. . ... ... ... ... 1

Klamath River at Keno. Oreg. ... ... ... . ... .. ....... iy

Sycan River near Silver Lake, Oveg ... ... .. .. . ... ... 1¢

Lost River near Clear Lake, Cal..o. ..o oo o o o ., 1¢

Lost River near Merrill, Oreg. ... . ... . . ... 1

Tule Lake near Merrill Oreg.... ... . ... ... . . ... ... .. 1¢

Miller Creek near Lovella, Oreg. ... ... ... .. ... .. ... .. .. ... 1

Miscellaneous measurements. ... ... ... .. .. L. 1¢

Precipitation and evaporation data....... ... oo L il 1¢
Fluctuations in ground-water levels in the valley of southern California, by

W. C. Mendenhall. ... o i 1¢

Index .o i 2

ILLUSTRATIONSR.

Pag
Prate I. Map of United States showing location of princinal river stations
maintained during 1906. ... . ... .. .. ...
I1. 4, Cwrent-meter rating station. Los Angeles, Cal.; B, Price current
0TS ) e
IIT. A4, Cable station, Kings River near Red Mountezin, Cal.; B, Dis-
charge measurement by wading. . ... ... ... ..o 1
IV. Map of valley of southern California showing location of wells selected
to show ground-water conditions... ... .. ... .. ... ... . ...l 1
. Cable station showing section of river, car, gage, etc... ... ... ._.
2. '"Typical discharge, area, and mean-velocity curves .. ... ... ..

Fic.

oo



SURFACE WATER SUPPLY OF CALIFORNIA 1906."

W. B. Crarp,
District Hydrographer.b

INTRODUCTION.
SCOPE OF WORK.

The water supply of the United States is of more importance to the
life and pursuits of the peoplé than is any other natural resource. In
the arid States the limit of agricultural development is determined by
the amount of water available for irrigation; while in all parts of the
country the increase in the population of cities and towns makes nec-
essary additional water supplies for domestic and industrial uses, in
procuring which both the quantity and the quality of the water that
may be obtained must be considered. The location of manufacturing
plants may depend largely on the water-power facilities and on the
character of the water. The notable advances made in the electric
transmission of power have led to the utilization of water powers for
the operation of manufacturing establishments, railroads, and munici-
pal lighting plants, many of which are at some distance from the places
at which the power is developed.

The intelligent establishment and maintenance of enterprises or
industries that depend on the use of water demands a thorough
knowledge of the flow of the streams and an understanding of the
copditions affecting that flow. This knowledge should be based on
data showing both the total flow and the distribution of the flow
throughout the year, in order that normal fluctuations may be pro-
vided for. As the flow of a stream is variable from year to year:
estimates of future flow can be made only from a study of observa-
tions covering several years. The rapld increase in the development

a This report contains information similar to that published in previous years under the title ‘' Report
on Progress of Stream Measurements.”

b The data in this report have been collected under the direction of W. B. Clapp, assisted by W. F.
Martin, R. S. Hawley, C. II. Lee, and W. C. Sawyer, and have been prepared for publication under the
direction of John (. Hoyt, by R. H. Bolster, Robert Follanshee, F. F, Henshaw, J. E. Stewart, and H. D.
Padgett.
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8 SURFACE WATER SUPPLY, 1906.

of the water resources of the United States has caused a great demand
by engineers for information in regard to the flow of streams, as it is
now generally realized that the failure of many lerge power, irriga-
tion, and other projects has been due to the fact that the plans were
made without sufficient trustworthy information in respect to the
water supply.

Owing to the broad scope of these hydrographic investigations and
the length of time they should cover in order that the records may
be of greatest value, it is, in general, impossible for private individ-
uzls to collect the necessary data, and as many of the streams trav-
erse more than one State this work does not properly fall within the
province of the State authorities. The United States Geologica
Survey has therefore, by means of specific apprcnriations by Con-
gress, for several years systematically made records of stream flow.
with the view to ultimately determining all the important features
governing the flow of the principal streams of the country. In car-
rying out this plan stations are established on the streams and main-
tained for a period long enough to show their ragimen or genera
behavior. When a record that is sufficient for this purpose has been
obtained for any stream, the work on that stream is discontinued.
The order in which the streams are measured is determined by the
degree of their importance.

During 1906 the regimen of flow was studied at about 700 stations
distributed along the various rivers throughout the United States,
as shown on PL I. In addition to these records, data in regard tc
precipitation, evaporation, water power, and river profiles were
obtained in many sections of the country.

These data have been assembled by drainage areas and are pub-
lished in a series of fourteen Water-Supply and Irrigation Papers, Nos.
201 to 214, inclusive, each of which pertains to the surface-water
resources of a group of adjacent areas. In these papers are embod-
ied not only the data collected in the field, but also the results of com-
putations based on these data, and other information that has a
direct bearing on the subject, such as descriptions of basins and the
streams draining them, utility of the water resources, ete. The list
follows:

Water-Supply and Irrigation Papers on Surface Water Supply, 1906.

201. Surface water supply of New England, 1906. (Atlantic coast of New England
drainage.)

202. Surface water supply of the Hud\on Passaic, Raritan. anc Delaware river drain-
ages, 1906.

203. Surface water supply of the Middle Atlantic States, 1906. (Susquehanna, Gun.
puwder, Patapsco, Potomac, James, Roanoke, and Yadkin river drainages.)

204. Surface water supply of the Southern Atlantic and Eastern Gulf States, 1906,
{Santee, Savannah, Ogeechee, and Altamaha rivers, and eastern Gulf of Mexic
drainages.)
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The discharge-measurement table gives the results of the discharge
measurements made during the vear, including the date, name of
the hydrographer, width and area of cross section, gage height, and
discharge in second-feet.

The table of daily gage heights gives the daily fluctuations of the
surface of the river asfound from the mean of the gage readings taken
each day. The gage height given in the table represents the eleva-
tion of the surface of the water above the zero of the gage. At most
stations the gage is read in the morning and in the evening.

The discharge measurements and gage heights are the base data
from which the other tables are computed. In cases of extensive
development it is expected that engineers will use these original
data in making their calculations, as the computations made by the
Survey are based on the data available at the time they are made
and should be reviewed and, if necessary, revised when additional
data are avatilable.

The rating table gives the discharge in second-feet corresponding
to various stages of the river as given by the gage heights. It is
published to enable engineers to determine the daily discharge in
case this information is desired.

In the table of monthly discharge the column headed ** Maximum”
gives the mean flow for the day when the mean gage height was
highest, and it is the flow as given in the rating table for that mean
gage height. As the gage height is the mean for the day, there
might have been short periods when the water was higher and the
corresponding discharge larger than given in this column. Likewise
in the column of *“Minimum” the quantity given is the mean flow
for the day when the mean gage height was lowest. The column
headed **Mean’ is the average flow for each second during the
month. Upon this the computations for the remaining columns,
which are defined on page 10, are based.

The values in the table of monthly discharge are intended to give
only a general idea of the conditions of flow at the stetion, and it is
not expected that they will be used for other than preliminary
estimates.

In most work where data in regard to flow are used the regimen
of flow is of primary importance. Therefore for the principal stations
tables have been prepared showing the horsepower that can be
developed at various rates of flow, and the length of time that these
rates of flow and the corresponding horsepower are available. These
tables have been prepared on a basis of 80 per cent ef*ciency on the
turbines, and the horsepower per foot of fall is given in order that
the reader can determine the horsepower for any fall.

In the computations, sufficient significant figures have been used
so that the percentage of error in the tables will not in general exceed
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1 per cent. Therefore, most of the values in the tables are given
only three significant figures. In making the various computatic
Thatcher’s slide rule, Crelle’s tables, and commvoutation machines h
been generally used.

In order to give engineers an idea of the relative value of the var
data, notes in regard to accuracy are given as far as possible. T
accuracy depends on the general local conditions at the gaging s
tions and the amount of data collected. Every effort possible is m:
to so locate the stations that the data collected will give a high deg
of accuracy. Thisisnot always possible, but it is considered better
publish rough values with explanatory notes rather than no data

In the accuracy notes the following terms have been used, indicat
the probable accuracy, in per cent, of the mean monthly flow.
these values are mean values, the error in the valie for the flow of ¢
individual day may be much larger.

Excellent indicates that the mean monthly flow is probably ac
rate to within 5 per cent; good, to within 10 per cent; fair, to wit
15 per cent; approximate, to within 25 per cent.

CONVENIENT EQUIVALENTS.

Following is a table of convenient equivalents for use in hydrat
computations:

1 second-foot equals 40 California miner's inches (law of March 23, 1901).

1 second-foot equals 88.4 Colorado miner's inches.

1 second-foot equals 40 \rizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons
minute; equals 646,272 gallons for one day.

1 second-foot equals 6.23 British imperial gallons per second.

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot, for one year equals 31.536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day covers 1 square mile 0.03719 inch deep.

1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep.

1 second-foot for one 29-day month covers 1 square mile 1.079 inchex deep.

1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep.

1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep.

1 second-foot for one day equals 1.983 acre-feet.

1 second-foot for one 28-day month equals 55.54 acre-feet.

1 second-foot for one 29-day month equals 57.52 acre-feet.

1 second-foot for one 30-day month equals 59.50 acre-feet.

1 second-foot for one 31-day month equals 61.49 acre-feet.

100 California miner’s inches equal 18.7 United States gallons per second.

100 California miner’s inches equal 96.0 Colorado miner’s inches.

100 California miner’s inches for one day equal 4.96 acre-feet.

100 Colorado miner's inches equal 2.60 second-feet.

100 Colorado miner’s inches equal 19.5 United States gallons per second.

100 Colorado miner’s inches equal 104 California miner's inches.

100 Colorado miner's inches for one day equal 5.17 acre-feet.

100 United States gallons per minute equal 0.223 second-foot.
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100 United States gallons per minute for one day equal 0.442 acre-foot.
1,000,000 United States gallons per day equal 1.55 second-feet.
1,000,000 United States gallons equal 3.07 acre-feet.

1,000,000 cubic feet equal 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers,

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot equals 7.48 gallons.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot,

1 horsepower cquals 530 foot-pounds per second.

I horsepower equals 76.0 kilogram-meters per second.

I horsepower ecuals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equal about 1 kilowatt.

. Sec.-ft. x fall in feet
To caleulate water power quickly: >1<] - =net hovsepower on wa-

ter wheel, realizing 80 per cent of theoretical power.
FIELD METHODS OF MEASURING STREAM FLOW.

The methods used in collecting these data and in preparing them
for publication are given in detail in Water-Supply Papers No. 94
(Hydrographic Manual, U. S. Geological Survey) and 170. 95 (Accu-
racy of Stream Measurements). In order that persons using this
report may readily become acquainted with the general methods
employed, the following brief descriptions are given:

Streams may be divided, with respect to their physical conditions,
into three classes: (1) Those with permanent beds: (2) those with
beds which change only during extreme low or high water; (3) those
with constantly shifting beds. In determining the daily flow special
methods are necessary for each class. The data upon which the
determinations are based and the methods of collecting them are,
however, in general the same.

There are three distinct methods of determining the flow of open-
channel streams: (1) By measurements of slope and cross section
and the use of Chezy’s and Kutter’s formulas; (2) by means of a weir;
(3) by measurements of the velocity of the current and of the area of
the cross section. The method chosen for any case depends upon the
local physical conditions, the degree of accuracy desirad, the funds
available, and the length of time that the record is to be continued.
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205. Surface water supply of the Ohio and lower eastern Mississippi river drainages,
1906.

206. Surface water supply of the Great Lakes and St. Lawrence River drainages. 1906.

207. Surface water supply of the upper Mississippi River and Hudson Bay drainages,
1906.

208. Surface water supply of the Missouri River drainage, 1906.

209. Surface water supply of the lower western Mississippi River drainage, 1906.

210. Surface water supply of the western Gulf of Mexico and Rio Grande drainages,
1906.

211. Surface water supply of the Colorado River drainage above Yuma, 1906.

212. Surface watcr supply of the Great Basin drainage, 1906.

213. Surface water supply of California, 1906. (The Great Basin and Pacific Ocean
drainages in (alifornia, and Colorado River drainage below Yuma.)

214. Surface water supply of the North Pacific Coast drainage, 1906.

The records at most of the stations discussed in these reports
extend over a series of years. An index of the reports containing such
records up to and including 1903 has been published in Water-Supply
Paper No. 119. The following table gives, by years and primary drain-
age basins, the numbers of the papers on surface water supply,
published from 1901 to 1906.

Numbers of Water-Srpply Papers containing results of stream measurements, 1901-1906.a

1901.

1902. | 1903. | 1904. ! 1905. ( 1906.

. ' No. | No. { No. | No. [ No.
@

Atlantic Coast of New England drainage........................ ! ‘} 82 97, 124 165 201
Hudson, Passaic, Raritan, and Delaware river drainages........ [{ \} 82 47 125 i 166 ‘ 202
Susquehanna, Gunpowder, Patapsco. Potomac, James, Roanoke, 82 a7 } o

and Yuadkin river Arainages. . «oveoieeeie i Ceicten \ 83 og f 126 f 167 203
Santee, Savannah, Ogeechce, and Altamaha rivers, anc eustern o ! o

Gulf of Mexico drainages. ... ...l { 5 &3 \ 98 1 197 ! 168 204
Ohio and lower castern Mississippi river drainages._.........._. { ‘/} 83 98 128 169 205
Great Lakes and St. Lawrence River drainages.................. §3 97 . 129 J 170+ 206
Hudson Bay and upper castern and western Mississippi River J ‘:3 gg il 128 } 171 907

drainages. .. “ G 100 l 130 =

Migsouri River drainage. .. ... . ... ... ...

Meramece, Arkansas, Red, and lower western Mississippi river
drainages. ... ...

Western Gulf of Mexico and Rio Grande drainages.............. {

84 99 131 173 209

(R RERECETHL
B e
g P g
i~
8

. 1
Colorado River drainage above Ywmna. . ... ... .. ... ......... ,{

The Great Basin drainage. .. ... .. .. ... ... ........... 1

The Great Basin and Pacifi~ Ocean drainages in California. 4nd
Colorado River drainage helow Yuma

North Puacific Coast drainage. ..... ... ... ... ....... 75!

@»
il
—
2
=1

|
f
|
51 178 | 214

a Reports containing data for years prior to 1901 are noted in the series list at the end of this paper.
DEFINITIONS.

The volume of water flowing in a stream—the “run-off” or “dis-
charge"'—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups: (1) Those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and run-off in se~ond-feet per
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square nnle and (2) those which represent the actual quantit
water, as run—oﬂ in depth in inches and acre-feet. They ma;
defined as follows:

“Second-foot’ is an abbrevation for cubic foot per second a1
the quantity of water flowing in a stream 1 foot wide, 1 foot ¢
at a rate of 1 foot per second. It is generally used as a fundame
-unit from which others are computed.

*Gallons per minute” is generally used in connection with pt
ing and city water supply.

The *‘miner’s inch” is the quantity of water that passes thr
an orifice 1 inch square under a head which varies locally. Tt
been commonly used by miners and irrigators throughout the 1
and is defined by statute in each State in which it is used.

*Second-feet per square mile” is the average number of cubice
of water flowing per second from each square mile of area drainec
the assumption that the run-ofl is distributed uniformly bot
regards time and area.

“Run-off in inches’" is the depth to which the drainage area w
be covered if all the water flowing from it in a given perlod
conserved and uniformly distributed on the surface. It is usec
comparing run-off with rainfall, which is usually expressed in d
in inches.

“ Acre-foot” is equivalent to 43,560 cubic feet, and is the quai
required to cover an acre to the depth of 1 foot. It is comm
used in connection with storage for irrigation work. There
convenient relation between the second-foot and the acre-foot:
second-foot flowing for twenty-four hours will deliver 86,400 ¢
feet, or approximately 2 acre-feet.

EXPLANATION AND USE OF TABLES.

For each regular gaging station are given, ax far as available
following data:

1. Description of station.

2. List of discharge measurements.

3. (age-height table.

4. Rating table.

5. Table of monthly and yearly discharges and run-off.

6. Tables showing discharge and horsepower and the number of days duri
year when the same are available.

The descriptions of stations give such general information a
the locality and equipment as would enable the reader to find
use the station, and they also give, as far as possible, a com
history of all the changes that have occurred since the establishi
of the station that would be factors in using the data collected.
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section into strips. For each strip or pair of strips the riean velocity,
area, and discharge are determined independently, so that conditions
existing in one part of the stream may not be extended to parts where
they do not apply.

Three classes of methods of measuring velocity with current meters
are in general use—multiple-point, single-point, and integration.

The three principal multiple-point methods in general use are the
vertical velocity-curve; 0.2 and 0.8 depth; and top, bottom, and mid-
depth.

In the vertical velocity-curve method a series of velocity determi-
nations are made in each vertical at regular intervals, usually from
0.5 to 1 foot apart. By plotting these velocities as abscissas and
their depths as ordinates, and drawing a smooth curve among the re-
sulting points, the vertical velocity-curve is developed. This curve
shows graphically the magnitude and changes in velocity from the
surface to the bottom of the stream. The mean velocity in the ver-

Fia. 1.—Cable station, showing section of river, car, gage, etc.

tical is then obtained by dividing the area bounded by this velocity
curve and its axis by the depth. On account of the length of time
required to make a complete measurement by this method, its use is
limited to the determination of coefficients for purposes of compar-
ison and to measurements under ice.

In the second multiple-point method the meter is held successively
at 0.2 and 0.8 of the depth, and the mean of the velocities at these
two points is taken as the mean velocity for that vertical. On the
assumption that the vertical velocity-curve is a common parabola
with horizontal axis, the mean of the velocities at 0.22 and 0.79 of
the depth will give (closely) the mean velocity in the vertical. Actual
observations under a wide range of conditions show that this second
multiple-point method gives the mean velocity very closely for open-
water conditions, and, moreover, the indications are that it holds
nearly as well for ice-covered rivers.

In the third multiple-point method the meter is held at mid depth,

8591—1RR 213—07——2
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at 0.5 foot below the surface, and at 0.5 foot above the bottom, a
the mean velocity is determined by dividing by 6 the sum of the ¢t
velocity, four times the mid-depth velocity, and the bottom veloci’
This method may be modified by observing at 0.2, 0.6, and 0.8 dep’

The single-point method consists in holding the meter either
the depth of the thread of mean velocity, or at an arbitrary dep
for which the coefficient for reducing to mean velocity has be
determined.

Extensive experiments by vertical velocity-curves show that t
thread of mean velocity generally occurs at from 0.5 to 0.7 of t
total depth. In general practice the thread of mean velocity is cc
sidered to be at 0.6 depth, at which point the meter is held in t
majority of measurements. A large number of vertical velocit
curve measurements, taken on many streams and under varying cc
ditions, show that the average coeflicient for reducing the veloci
obtained at 0.6 depth to mean velocity is practically unity.

In the other principal single-point method the meter is held ne
the surface, usually 1 foot below, or low enough to be out of t
effect of wind or other disturbing influences. This is known as t
subsurface method. The coeflicient for reducing the velocity tak
at the subsurface to the mean has been found to be from 0.85
0.95, depending on the stage, velocity, and channel conditions. T
higher the stage the larger the coefficient. This method is especia
adapted for flood measurements or when the velocity is so great th
the meter can not be kept at 0.6 depth.

The vertical integration method consists in moving the meter a!
slow, uniform speed from the surface to the bottom and back ags
to the surface, and noting the number of revolutions and the time tak
in the operation. This method has the advantage that the veloci
at each point of the vertical is measured twice. It is useful as
check on the point methods.

The area, which is the other factor in the velocity method of det:
mining the discharge of a stream, depends on the stage of the riv
which is observed on the gage, and on the generel contour of the b
of the stream, which is deternined by soundings. The soundin
are usually taken at each nieasuring point at the time of the dischar
measurement, either by using the meter and cable, or by a spec
sounding line or rod. For streams with permenent beds standa
cross sections are usually taken during low water. These sectio
serve to check the soundings which are taken at the time of t
measurements, and from them any change which may have tak
place in the bed of the stream can be detected. They are also
value in obtaining the area for use in computations of high-wat
measurements, as accurate soundings are hard to obtain at hi
stages.
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In computing the discharge measurements from the observed
velocities and depths at various points of measurement the measur-
ing section is divided into elementary strips, as shown i fig. 1, and
the mean velocity, area, and discharge are determined separately
for either a single or a double strip. The total discharge and the
area are the sums of those for the various strips, and the mean veloc-
ity 1s obtained by dividing the total discharge by the total area.

The determination of the flow of an ice-covered stream 1s difficult,
owing to diversity and mstability of conditions during the winter
period and also to the lack of definite information in regard to the
laws of flow of water under ice. The method now employed is to
make frequent discharge measurements during the frozen periods by
the 0.2 and 0.8, and vertical velocity-curve methods, and to keep an
accurate record of the conditions, such as the gage height to the sur-
face of the water as it rises in a hole cut in the ice, the thickness and
character of the 1ce, ete.

From these data an approximate estimate of the daily flow can be
made by constructing a rating curve (really a series of curves) simi-
lar to that used for open channels, but considering, in addition to
gage heights and discharge, the varying thickness of ice.

TFor information in regard to flow under ice cover see Water-Supply
Paper No. 187.

OFFICE METHODS OF COMPUTING RUN-OFEF.

There are two principal methods of determining run-off, depending
on whether or not the bed of the stream is permanent.

For stations on streams with permanent beds the first step in com-
puting the run-off is the construction of the rating table, which shows
the discharge corresponding to any stage of the stream. This rating
table is applied to the record of stage to determine the amount of
water flowmng. The construction of the rating table depends on the
method used in measuring flow.

For a station at a weir or dam the basis for the rating table is some
standard weir formula. The coefficients to be used in its applica-
tion depend on the type of dam and other conditions near its crest.
After inserting in the weir formula the measured length of crest and
assumed coefficient, the discharge is computed for various heads and
the rating table constructed.

The data necessary for the construction of a rating table for a
velocity-area station are the results of the discharge measurements,
which include the record of stage of the river at the time of measure-
ment, the area of the cross section, the mean velocity of the current,
and the quantity of water flowing. A thorough knowledge of the
conditions at and in the vicinity of the station is also necessary.
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The construetion of the rating table depends on the following law
of flow for open, permanent channels: (1) The discharge will remai
constant so long as the conditions at or near the gaging station remasi
constant; (2) the discharge will be the same whenever the stream
at a given stage if the change of slope due to the rise and fall of tI
stream be neglected; (3) the discharge is a function of and increas
gradually with the stage.

The plotting of the results of the various discharge measurement
using gage heights as ordinates, and discharge, mean velocity, an
area as abscissas, will define curves whiclh show the discharge, niea
velocity, and area corresponding o any gage height. For the deve
opment of these curves there should be, therefore, a sufficient nun
ber of discharge measurements to cover the range of the stage of tl
stream. Fig. 2 shows a typical rating curve, with its correspondir
mean-velocity and area curves.

As the discharge is the product of two factors, the area and tl
mean velocity, any change in either factor will produce a correspone
ing change in the discharge. Their curves are therefore constructe
in order to study each independently of the other.

The area curve can be definitely determined from accurate soune
mgs extending to the limits of high water. It is always concas
toward the horizontal axis or on a straight line, unless the banks
the stream are overhanging.

The form of the mean-veloeity curve depends chiefly upon the su
face slope, the roughness of the bed, and the cross section of tl
stream. Of these the slope is the principal factor. In accordar
with the relative change of these factors the curve may be either
straight line, convex or concave toward either axis, or a combin
tion of the three. From a careful study of the conditions at ar
gaging station the form which the vertical velocity-curve will tal
can be predicted, and it may be extended with reasonable certaint
to stages beyond the limits of actual measurements. Its prinecip
use is i connection with the area curve in locating errors in dischar;
measurements and in constructing the rating table.

The discharge curve is defined primarily by the measurements
discharge, which are studied and weighted in accordance with tl
local conditions existing at the time of each measurement. TI
curve may, however, best be located between and beyond the mea
urements by nieans of curves of area and mean velocity. This curs
under normal conditions is concave toward the horizontal axis ar
is generally parabolic in form.

In the preparation of the rating table the discharge for each ten.
or half tenth on the gage is taken from the curve. The differenc
between successive discharges are then taken and adjusted accor
Ing to the law that they shall either be constant or increasing.
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The determination of daily discharge of streams with changeab
beds is a difficult problem. In case there is a weir or dam availabl
a condition which seldom exists on streams of this class, the discharg
can be determined by its use. In case of velocity-area stations fr
quent discharge measurements must be made if the determinations
flow are to be other than rough approximations. For stations wit
beds which shift slowly, or are materially changed only during flood
rating tables can be prepared for periods between such changes ar
satisfactory results obtained with a limited number of measurement
provided that some of them are taken soon after the change occur
For streams with continually shifting beds, such as the Colorado ar
Rio Grande, discharge measurements should be made every two ¢
three days and the discharges for intervening days obtained eith
by interpolation modified by gage height or by Professor Stout
method, which has been described in full in the Nineteenth Annu
Report United States Geological Survey, Part IV, page 323, and -
the Engineering News of April 21, 1904. This method, or a grap
ical application of it, is also much used in determining the flow
stations where the bed shifts but slowly.

COOPERATION AND ACKNOWLEDGMENTS.

The hydrographic work of the United States Geological Surve
in California is being carried on in cooperation with the State
accordance with acts of the State legislature approved March 1
1903, and March 20, 1905.

The act of March 16, 1903, which covered the period from July
1903, to June 30, 1905, is in substance as follows: -

The State board of examiners are hereby empowered to enter into contracts wi
the Director of the United States Geological Survey for the purpose, of making top
graphic maps to the extent of twenty thousand dollars: also for the purpose of gagi
streams, surveying reservoir site= and canal locations, for the conservation and utiliz
tion of the flood or storm waters of the State. to the extent of fifteen thousand de
lars [ete.].

The act of March 20, 1905, 12 in substance the same as previous ac
the appropriations being increased to $30,000 for topography an
$20,000 for hydrography, and covering the two fiscal years July
1905, to June 30, 1907.

Assistance has been rendered or records furnished by the follov
ing, to whom acknowledgment is due: California State board
examiners, composed of the following members: George (. Parde
governor; C. F. Curry, secretary of state; U. S. Webb, attorne
general. Acknowledgment is also due to Mr. Lovelace, of Lemoor
Cal., for gage readings on Tulare Lake; to the Kern County Lar
Company, through A. K. Warren, engineer in charge of water mea
urements, for the record of Kern River; to the city of Santa Barba:
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for cooperation in gaging Santa Ynez River; to the Bay Cities Water
Company, through Edwin Duryea, jr., chief engineer, for precipita-
tion and run-off data; to the Great Western Power Company, through
Mr. M. A. Viele, chief engineer, for gage heights and sfream measure-
ments on Feather River and tributaries and for ramfall and evapora-
tion records near Prattville, Cal.; to the Southern Pacific Company,
througl its chief engineer, William Hood, for river-stage records of
San Joaquin River at Herndon, Cal., and for transportation fur-
nished; and to the officials of the Santa Fe Railway for transporta-
tion furnished.

LOWER COLORADO RIVER DRAINAGE BASIN.e

COLORADO RIVER AT HARDYVILLE, ARIZ.

This station was established May 11, 1905. It is located one-
fourth mile above the deserted town of Hardyville, and 7 miles above
Fort Mohave, Ariz. The conditions at this station and the bench
marks are described in Water-Supply Paper No. 175, page 128.

Discharge measurements of Colorado River at Hardyville, Ariz., in 1905-6.

age st- I 1 . Gage | Dis-
Date. ) Hydrographer. !helght]l charge. ‘ Date. Hydrographer. height.| charge.
- e — ,
1905. ! Feet. | Sec-it. | 1906, | peet. Sec.t.
May17......... O W Peterson.. 6.05 | 33,120 '| April8. ... ... C. W.Jenkins ... 6.90 | 21,500
6.95 33,910 | Aprilli........ ..., do........... J 7.30 | 24,100
o 11,20 | 69,010 [ April22..... ... R do...iaioon 8.10 | 32,200
- 10.50 | 64:750 | April2a. 111 |'Murphy and Tee. 8.4 | 31,500
. 14.50 ; 107,700 w} May3.......... Lee and Jenkins., 9.00 | 40,800
. 12,80 1 81,030 | May6.......... C.W. Jenk"ns ... 8701 33100
10015 52,800 | May13.........]..... o..] 1120 67,200
6.70 | 30,650 | May20......... C H. Lee ........ 11.90 i 63,700
5.70 1 22,400
5.10 | 17,620
. L4000 | 14,5€0
...... .do.. 6.00 17,040 ( .
August 13..... .do, . . 420 12 270
August 27__, . ..do.. o 4,00 11,(50 .
September 2. .. 32 5,934
September 17. 320 7.523
October 1...... 3 00 4,657
October 15... .. 3.490 6,578
October20_......... d 3. 60 6,674 || August 11...__1_. .do.. - . .
November 4 , 3.48 1 5,949 || August 18._...!.. .do.. ...l6 16, 200
November 12 . 3.85 6,504 | August 25, . 14,200
November 19 3.70 5,979 September SO - b 15, 500
November 25 .. - ... 380 5,757 | Septembgr &__ | .. . b, 12,700
December3.... ..... 6.00 { 17,850 | September 15. .6 11, 400
! | September 22. 12,100
1906. | i} September 29. 16. 900
January 1..... 3.70 | 3,430 | October6...... 16, 000
January 7 3. 50 3,440 || October 13..... 12, 000
January 147 3.30 | 3,300 || October 200 0 9,840
Junuary 21 4.15 5,400 ‘ October 28..... 8, 400
January 28 4,50 7,850 || November 4... Y, 470
Febhruary 5 4101 5,110 || November 10.. 12, 800
February 12. 4. 40 6,390 | November 17 .. 10, 300
February 25... ..... 430 | 6,350 || November 24 .. 9, 430
March4........".. . 4.10 5,710 || December 1.... 7,720
March 11....._ .o, . 4 2 1,520 || December §. ... 23,300
March18.......".. . 6.40 | 19,400 | December 15... 11, 300
March2s....... [T do 5.80 ' 12.800 || December 22... .. 6. 9,230
Aprill.... ... 7.50 30,000 1 December 29........ 6. 7.160
' |

a A description of the general features of Colorado River drainage will be found in Water—ﬁupply
Paper No. 211
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Daily gage height, in feet. of Colorado River at Hardyville, Ariz., for 1905-6.
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Daily discharge, in second-feet, of Colorade River at Hardyville, Ariz., for 1905-6.

Day. Jan  Feb. ! Mar Apr. | May. ‘

June. J July. = Aug. J Sept.J Oct. J Nov.
|
| !
‘ i

| |

14,080, 160 9,290| 5,650, 29,500

160 11,600/ 5, 00; 26,500

5,970 15,9301 6,000 18,200

63,553\ 40,750, 16,110° 5,970 13,100 5,750 14,300

64,430 39,940 18,950‘ 7,460 18,200 5.800, 11,500
|

0

73,920 37,120I 17,5001 8,005 15,600 5,500( 10,400
82,000 35,120, 15,430 7,769 15,300 6,000! 10,200
85,78) 32,750| 15,430 8,370 14,300 8,500, 4,500
91,700 230,419| 16,460/ 7,760 14,000 7,200] 8,800
98,78) 30.410] 14,750| 8,3.0 12,000

07,76) 28,850/ 14,080, 10,850 10,300' 6,000 6,300
94,700 26,160 12,770 8,980 8,900 6,500 6,300
97,760 25,000
99,291 23,840
99,80) 18,950

|

73,460, 45,260 7
70,79)) 44,020 14,080 7
67.092! 43/200] 15,090

—
=
2
~
=
=1
2
>
=
=
S
)
<

3=3
83
=
=

i
92,700 23,810 10.850 7,460° 6,000 6,100, b,000
87.740 2,180 10,220 7,160 5,300 5,800/ 6,000
82,8%) 19,690 9,600° 6,560 5,000 g
80,000 19,320 9,600 5,970 5,600 5,980 5,300
77,180 18,950 9,600' 5,970, 5,200/ 6,000 5,300

73,920 18,220 9,200 5,090 4,850 5,400 5,600
69.31) 18.220 9,290
84,430] 18, 220;
53,230 61,810 17,150 8370/ 5000 5050 6,350 6./00
25, - 56,610 58,790 16,460, 8.370 4,515 4,700 5,760 6,700

|
62,680  57.500| 15,430 15,770 4,515 5,400° 17,800 7,800
67,090 53,230| 15,430| 8,980 4,515 5,050
- 70,700 49,810 15,430 7,160/ 4,515 5,700
50,681 15,430 6,560/ 10,540 6,050
54,08) 15 090‘ 7,160| 10,540
76, ‘.240l ........ 14, 750

33,600 45.900 83.500| 62,600| 25,000 15,500 17,800, &,300 7,720

6,0 36,900 42,90 91,70) 59,000 25,000 13,200, 16, )

6,00) 32.8)0 41.800 95,501 33.000 29,000 12,500/ 17,500 8.600 6,700

5,70), 27,3)) 41,3)0 04,301 51,000 27,000, 13,500 16,800 9,470 6.000

5,700 27.10) 36,400 95,000 50,500I 24,400" 13,000 16,600° 8,900 5,500
i | '

‘ I
5,6501 23,600 34,000, 96,507 47,500 21,500 13,000 15,800 9,20()‘ 6,000
21,100 34,000 94.50) 48,700 18,500 12,200 13,500 9,500 10,100
5,700 21,500 28.500 93,200 47,00 20,700 13,000 12,809 9.500 23,100
5,630 21,370 35,600 91,203 47,500 18,800 13,600 12,100 10,020 14,500
5,600 22,100 42,500 92,000 44,100 19,100 13,600 11,700{ 12,800‘ 13,000
' . 1
5,700 22,800 52,700 93.200 41,000 20,500, 12,000 12,000| 12,700, 12,600
5,800 22,900 58,500 95,80)] 39,600 17,800/ 12,630 12,300( 12,500 12,400
6,700 27,000 65,800 91,010 39,000, 18,000 12,102 12,000 12,200, 11,700
7,500 26,100 72,800, 100,000; 34,500, 17,500 12 100| 12,000| 11,300] 11,300
10,6170 24,600 71,500) 100.0)0| 34,600( 17,200| 12,100 11,700| 10,700, 11,300

15,070, 25,200 77,100 101,000| 33,500| 17,300 11,700| 11,100| 10.600] 10,100

19,300] 25,70) 78,000 105,000, 36,000 17,60 11.320! 10.800| 10,330, 9,100

19,000, 27.20) 7233, 110.000| 35,70| 16,200 12,000, 10,300 10,200, 9,100

15.400] 27.20) 68,030, 115,000 36,500 16,501 15,000' 10,200 9,600 9.000

14,300 2/:300 63,700 116,000| 37,200| 14,000] 12,500 9,340‘\ 9,200 9,000
|

|
14,9007 30,201 68 500, 113,000/ 39,700 13,500 10,800, 9,800/ 9.000/ 9,000
14,303] 32.20) 73,500 113,000/ 38,500 12,500 11,80/ 9,300{ 9,200 8,900
13.50) 34,10) 81.00)' 106,00| 38,000' 15,030' 16,500 9,200 9,400 8,300
6,70) 13423')\ 37,107 83,000 100,007 35,707, 20,300| 14,0%0] 8 00| 9,430 7,600
7,200 6,350 12,800 38,30’( 86,500 93,000| 33,600 14,200 12,500 8,500( 9,200/ 7,000

. 1

26, © 7,700 6.30) 18,000° 41,700° 80,500 85,000 32,600 11,000 13.000, 8,450 9,200 6,700
.. 6,30) 17,600, 48,60) 92,200 79,700/ 30,500 14,100 13,000 8,200/ 9,200; 6,400
6,700 17,200 55.60) 93,003 76,70) 28,500‘ 15,000 15,000, 8,420/ 9,500 6,400
R 22,300 54,500 91,000 72,500 27,600 16,500 17,400 9.400] 9,500 7,160

Cee.... 26,800, 51,200 89,000 66,030, 27,500 16,500 , 400, 7
. BI.SSOE ....... ! 84,500;........( 27,500 16,500, ... ! 9,400i ....... 7,700

3 . N i

Note.—These discharges were obtained by the indirect method for shifting channels, except from
May 11 to October 1, 1905, when g rating table was used.
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Estimated monthly discharge of Colorado River at Hardyville, Ariz., for 1905-6.

. Discharge in second-feet.
Month r g ' Total
L Maximum.| Minimum. Mean,  2cre-fe
1905.
May (1180 81) e e 81,920 30,410 47,370 1,973
JUDE. . oot e e e e e e 99, 800 49,840 ' 75,760 | 4,508
TULY - o . 45,260 14,750 25,310 | 1,556
AURUSE . oo 18,950 6,560 11,810 726
September. ... ... i 10, 850 4,515 6,972 414
October. .. .. e 18,200 4,700 8,571 527
NOVOIIDOT . ..ot ettt e ‘ 17,800 5,200 7,606 452
December. . ... e ; 29, 500 5,300 9,007 . 559
The Period. ... ...\ L e e . 10,720
|
January I 7,700 2,850 4,830 7
FebTUATY c oot e 6,700 5,000 5,880 327
MATCh . oo e | 31,800 5,600 | 12,300 756
ADTid. el ! 55, 600 21,100 | 31,600 1,880
MY e I 93,000 28,500 | 64,500 3,970
JUDC. ..ot ' 116,000 66,000 | 95.300 5,670
ULy el 62, 600 27,500 1 40,000 2,460
AUBUSE . oo e 29, 000 12,500 . 18,400 1,130
September. ... ... ... 19,500 10,800 13,400 797
OCODOT . ettt ‘ 17,800 8,200 | 11,700 714
NOVeIMBOT . L. oo \ 12,800 8,000 9,87 587
DECEIIDOT . . o o ettt e ‘ 23,100 5,500 9,2 569
THE YOAT - - - o oo ‘ 116,000 280 %, 400‘ 19,200

NoTe.—Values arerated as follows: October to December, 1905, fair; remainder of 1905 and 1906, g
COLORADO RIVER AT YUMA, ARIZ.

This station is located in the town of Yuma, Ariz., 14 miles bel
the mouth of Gila River and 10 miles, by river, above the Mexic
boundary. Records of river height have been kept by the Southe
Pacific Company since April 1, 1878, on the gage which was este
lished by Arthur Brown, superintendent of the company’s brid
and building department, during the summer of 1876. The cor
tions at the station and the bench marks are described in Wat
Supply Paper No. 177, page 13, where are given also references
publications that contain data for previous years.

Discharge measurements of Colorado River at Yewma, Ariz., in 1906.

[BY W. D. SMI1TH AND OTHERS.]

| .

e Gage , Dis- R Gage D

Date. - height., charge. Dute. height. cha

Feet, | Sec.-ft. Feet.  Sec

January 3oL ..o 17.70 5,730 19,40 10

January 5................ .. 17,55 5,580 19.30 |

January 9.. oo 1745 5,080 18.90
January 13. 17.40 4, 550 18. 90
January 19. 17.40 4,260 18.85
January 23. 19.50 | 16,100 26. 35

10

8

7

[

54

January 25 . 19.60 | 13,800 | March 16. 27.55 66
January 2 , 18.80 | 10,000 | March 17. 4,75 42
January 3 18.70 9,740 || March 19. 2.7 3
February 18.55 9,110 || March 21. .. .| 2205 24
February 5. 18.20 7,280 || March 24............. ceea.., 2180 22
February 9. | 18.20 6,360 || March 27........... ceeeee.s| 2200 43
February 12 .. 18.55 8,220 || March 28¢. R, . 26,50 65
February 15 18.90 9,640 || March 29a .. 2810, 75
February 16 19.95 | 14,600 || March 31a 23.70 g‘;

February 19.............. ' 19.60 ' 12,200 !l Aprils..... . L 23080
a Measured by J. N, Johannson,
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Discharge measurements of Colorado River at Yuma, Ariz., in 1926—Continued.

7

. Gage Dis- Gage Dis-
Date.  height. | charge. : Date. height. | charge.

|

Fect. | Bec.-il. Feet.  Sec.-ft.
Aprilb. ..l | 23.40 787,800 | August27.. ... .............. 19.10 15,200
Apri oLl 22.30 | 27,200 | August2o.. ... LIl 19.50 16,400
April 11 ..ol ‘ 22.70 1 29,800 ' August3l...._ ... ... 18. 90 13, 400
Aprid M.l 22,45, 27,800 |) September 3oLl 19.20 14, 500
April 16 ... ... ' 22.70 | 29,500 f September 5. .. ... 18.85 12,500
April 18, ...l 22.40 | 27,200 | September 7, ... . ... ..., 18. 70 ‘ 12, 000
April20. .. ...l 22,45 ) 26,100 )1 September 10...... ... .. 18.75 | 11,800
April 23, . ...l T22.65 9, 000 f September 13..... ... .. ... S 11, 800
April 5. ..o 23.10 ; 31,700 | September 15 10, 700
April 27.. 23.55 | 36,700 September 17 . 10,700
April 30.. 24,50 ° 44,100 September19.... .. .. ... .. ... 3 ‘ 9, 920
May 2. . 25.10 50,800 . September 21.. 10, 200
May5.. 2455 40,600 ' September 24 10, 300
MayS8.... 24.30 36,800 September 26 . 13, 200

May 10. 23.70 35,100 | September 28 .. ... ... .. ...... 11, 7
May 12. 2425 42,100 | October 1 15, 900
May 15, ..o oo o S| 24.90 46,500 | October 3 14, 700
May 18, .ooeieiaeii | 26.20 52,800 |' October 6 15, 800
May 21 .. © 2710 + 64,200 | October & . . 1o 14, 900
May 24, ..ol 27.20 | 68,900 [ Octoher 10,111 11111 CDO18I80 | 14,300
May 25. 71,100 | Octoher 11, .11 111111 .60 | 13,300
June 1.. | 81,800 ' October16..._ .. ... ... ... - 3 10, 700
June 5.. 92,400  October 18. ... ... .. ... - 10,800
June 8.. 89,000 October22.................. .00 [ 9,950
June 11. 82,100 October2t. ... ... .. ... ... .00 | 9,800
June 13. 65,800 October27._.. .. .. ... . ... ... 5 8, 980
June 16. © 80,600 October29...... ... .. ... . 05 8, 610
June 18. .. . ,800 ' November 1.... ... ... . ... ... . 8, 630
JUNE 2Lu oo et e e X 79, 800 ‘ November3...................... .50 9,150
June 23. ... 27.30 | 83,000 | November6..................... 3 8,130
June 25, ...l 27.80 96,600 | November 8 ... ... .. .._........ .75, 9,420
June28a. ..., 28.05 | 96,900 November9...................... 18.75 ‘ 9,430
June 30... ..ol 27.30 | 80, November 10 ‘ | 9,850
July .. Il 24,35 | 60,200 | November 12 11, 600
July 5. o 22,85 | 48,100 ‘ November 14 11, 500
July 9. . 21.85 \ 10,400 | November 16 | 10,800
July 1. . 21.80 | 38,600 November 20 , 000

July 16 20.95 35,400 November 24.. ¢ 9,230
July 18 21.15 32,900  November 26.. 8, 670
July 20 21.30 32,400 | November 28 9,210
July 23 .o 21.60 31,600 | Decemberlb.. . X 9, 080
JULY 25 . i 21.40 ; 33,000 ' December3................. R .65 1 9,080
July 28|l 21,10 | 29,100 | Decembers................. T [ 8,470
July 30 ... 20.70 | -29,100 | December 6................. . 26, 000
Auguast ... 20.35 | 25,600 |, December§. .. ) 17,000
Avgust 4.l 20.00 24,500 | December 10.. . 37, 000
August 7. ..o 19.70 | 21,900 ' December 11.. . 28, 200
Auvgust 9., ...l 19. 30 J 22,000 | December 12.. 20.: 23, 400
Angust 11, 19.55 | 20,500 | December 15 . G 18, 300
Avgust 13 ... ..o oLl 19.40 19,500 December17c_. ... ... .. 19. 30 15, 800
August 15.. ...l 19.20 16,900 December 19..... .. ... .. .. 19.10 ] 13,900
Aungust 18, ..o ool 19. 10 16,500 December 21. 18.90 | 12,300
August 20 ...l 19.25 16,400  December 2 . 18.80 | 11,300
Avgust 21 ...l 19. 90 18,500 1 December26.__ ... ... ..... .| 18.60 10, 600
August 24, ... L. 19. 20 f 15, 500 [ December 28. ... ... ...... .| 18.50 8,870
August 26, ... 19.80 © 17,900 December29...... ... .......... 18. 50 8,940

a Measurements June 28 to July 25 by F. R. 8. Buttemer.
b Measurements December 1 to 15 by J. M. Brown.
¢ Measurements December 17 to 29 by L. C. Robertson.

Daily gage height. in feet, of Colorado River at Y uma, Ariz., for 1905.
N “ ?

Day. Jan. 1 Teh, | Muar. | Apr. | May. 1 June. | July. | Aug. Sept.‘ Oct. ‘ Nov. , Dec.
! | !

| SO 17.75 186 | 19.0 242 2475 286 |20.5 |20.35 | 18.8 | 19.55'18.35 , 18.7
2 1.7 1835|190 239 251 286 | 2555|203 |10.0 |19.4 | 185 , 188
B 17.7 1855 [ 19.0  23.8 |25.0 [28.8 |2435|20.2 [19.2 10.4 185 | 18.65
Aol 7.6 18.45 | 19.0 1240 | 247 |28.6 | 23.35 200 | 19.1 | 10.45 186 | 186
S 17.55 18.2 | 18.95 | 23.4 | 24.55 ' 28.3 | 22,85 | 20.15 | 18.85 | 19.45 | 18.6 | 18.5
Gueeiiiimanins 17.4 183 | 189 , 23.2 ’24.55 27.95 | 22.4 | 20.0 | 18.7 19.35‘ 18.65 | 20.3
Toreeinnnanes 174 182 1805 2205 244 |27.6 |22.0 |19.7 |187 190151187 | 25.3
Bt 17.6 1182 (1895 |....... 24,2 27.4 2.9 |19.4 |187 19.1 18.75 | 23.55
Qoiiiiiians 17.45 | 18.2 | 18,9 | 2245 23.95 27.4 21.85(19.3 |186: 189 188 | 2L2
0.0l Ins 182 | 1885 22,0 23.8 27,45, 2185 10.2 | 187 188 188 | 221
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Daily gage height, in feet, of Colorado River at Yuma. Ariz., for 1906—Continued

Day \Jan Feb. Mar. | Apr. ‘ May. June.' July. Auz. Sept.l‘ Oct. \‘Nov. D
! .
1 L85 22.7 23.8 | 27. 21.8 19.55‘ 18.8 18.6 | 18.85 | 2
1 L85 | 22,45 | 2425 27, 21.55 | 19.4 | 18.85 | 18.4 ‘ 10.2 | 2
L1 .0 226 | 243 |25 4 1104 18,8 | 18.25 ' 10.3 | 2
|1 L2 12245 245 | 24 .3 ] 19.4 ‘ 18.8 | 18.25 | 19.1 ‘ 1
1 L2220 240 |25 11902 | 187 182 | ta1 | 1
I
0. Lh3 2207 2504 ] 26, .95 ] 10.2 ¢ 18,7 \ 18.1 1 19.0 | 1¢
2 50224 1 25,85 | 20, .95 1 19.1 . 18.65 1 18.1 18.95 | 1
A 3.2 | 22.4 2492 | 26, .25 19.1 ' 18.6 18.1 18.9 | 1¢
19, 2.5 | 22,55 | 26,45 | 20, .5 19.5  18.4 18.1 18.9 1
3‘ 10. .85 | 22.45 | 20.8 | 26. 201025 1835 18.0 1 18.9 ' I
.05 .35 19.¢ ) 18.45 180 | 18.9 | n
7 | 5| 19.3 | 18.6 4 18.0 18.8 1
i .6 i .6 19.25 | 18.6 18.0 18.8 1
i .5 .51 19.2 | 18.4 18.0 18.8 |1
\ .35 .4 10.8 187 17.956 | 18.8 1
\ .3 2T .4 19.45 | 19.1 17.95 | 18.8 1
Lh 2K, .2 16.15 | 18.8 18.0 18.75 | 1
7.6 1 2x, .1 18.9 18.7 18.0 18.8 1
TN | 2m 9 | 105 | 188 | 18.05| 18.75 | 18
.2 21 T 19.2 18.0 18.1 18,6 | 1
.4 } ..... L5 18,0 | .. J L U7 D 2
Daily discharge, in second-feet, of C'olorado River at Ywma, Ariz., for 1906.
Day. | Jan. + Feb. ‘ Mar. \ Apr. May. ! June., July.  Ang. ‘ Sept. | Oct. | Nov. D
i I 1 |
I I
9.280 9.350 39.600 485,900 ‘81.800 |74.200 125.600 112,700 '15,900 | 8,630
0.100 9.210 37,600 50.800 84,000 68 000 |23,500 13.300 15,000 | 9,300
9.000 9,0 0 37,500 4%.600 84.200 (0 400 25.200 14.500 '14 70 | 9.150
8.500 8,900 3%,000 43.400 87,2060 52,200 24.500 13.800 15.100 ' 9,270 « 9
7.280 8,750 137,800 40 600 92,400 48,100 24.900 12,500 15.200 | 8.700 | 8
7,500 | 8,600 35.900 41 000 91,100 44,600 24.400 |12,100 15,800 | 8.430 17,
6,%00 | 8 350 33.400 N 560 SQ 800 41,950 121,900 12,000 15,000 i 9,000 €0
6,600 | 8,C 0 31,000 33.800 80,000 41,100 21,900 (11,900 14,900 ' 9,420 43
6,380 | 7,730 127,200 33,000 83,700 40,400 22,000 [11.900 14,500 i 9.700 27,
6,450 T 300 32 200 35, 100 85,300 39.500 21.900 (11,800 14,300 9.650 38
8,830 ‘ 6.900 |29.800 \36. 700 ‘82, 100 38,600 ‘2& 500 11,800 13.300 | 9.800 27
8,220 | 6.740 120,200 (42,100 74.000 40,600 19.700 11,900 [11.800 (11,00 23
8,840 ) 7.000 ‘29,000 42,800 65,830 33,100 19,500 11.870 (10,900 (12,500 21
9,250 '15,600 27.800 44,000 :65.000 37,400 19,200 11,700 '10,800 (11,500 19
9,640 54 300 31,200 |46,500 70,006 36,300 16,900 10.700 ‘I() 500 111,500 17,
4,400 14.600 bb 700 l"q 500 48 900 |80.600 35,400 (16,800 |10,700 *10.700 {11,400 15
4,350 14.800 42,300 ‘01 100 (80.600 ‘.34 600 116, ¢00 |10.700 '10.800 110.500 15,
4300 13,500 (33,000 27,200 152.800 80,800 32,900 |16.500 |10, 590 10,800 (10,200 14
4 20 12,200 (33.200 (28,200 50 900 ‘QO 400 '32, €00 17,500 | 9,900 10.700 | 9,900 13,
600 11,000 33,500 |23, 100 |60, 200 80 100 37 400 |16, 400 i 9,600 10,300 ; 9,750 13
4 400 ‘10 800 '24,600 25,800 |64,200 |79, 800 3 200 118,500 10,200 [10.100 y 9,850 12
.. 5.000 '10,700 23,300 25,500 #6,000 |80, 400 ‘31 800 (12,100 [10,900 {10,000 | 9.300 12
1\ 100 10,300 "’7 800 (20,000 (67,700 {83,030 31,000 [15,800 (11.060 | 9,800 | 9.330 12
._114 000 10,200 122,400 139,600 68, 900 ‘Ql 000 3" 300 (15,500 (10,300 | 9,800 | 9,230 11
13,800 9.880 h1 200 131,700 '69,200 \Qf‘ 600 ‘33 000 17,900 [11.500 | 9,500 | 8,900 11
| |
... 11,000 | 9,550 19,000 136,200 69,700 96,400 \32,400 16,400 |13,200 | 9,200 8,670 10
..‘10 000 ' 9 200 43 800 3u 700 |70,600 99,200 130,800 {15,200 |12,160 | 9,000 | 8,700 9
‘ \38 €00 (71,200 97,100 (29,100 (14,300 '11.700 | 8.800 0,210 8
3 75 OOU 41,800 43 500 9" 000 {29,100 {16,400 12,200 | 8,600 | 9.000 8
‘ .. 47,500 |44,100 '77.300 "’9 300 29100 |15.000 13,300 8,600 | 9,030 6
34,700 1. ... .. '79.800 [.......27.000 (13,400 ... ... | 8,[500 s 8

NoTE.—These discharges were obtained by the indirect method for shifting channels.
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Monthly discharge of Colorado River at Ywma, Ari-.

[Drainage area, 225,000 square miles.]

. for 1906.

29

‘ Discharge in second-feet. Run-off.

s ——| Totalin | —

Month ; | I R
| Maximun, i Minimum. ‘ Mean, | aCre-feet. S:g.—fmt.i (\Pr‘ ]{‘,Eglglsm

. - .
January. ... ) 16,100 4.2060 6,870 422,000 0.050 0.03
February................o.l f 14, 800 | 6,360 | 9,560 531,000 0.042 .04
March................ ... ) 75,000 6,740 25. 400 ,560, 000 0.113 13
April.. ..ol 44,100 25,500 32,500 | 1,930.000 0.144 .16
May.. . ...l 79, 500 35,100 54,100 | 3,330,000 0.240 .28
June. ...l 99,200 65,000 84,200 | 5,010,000 0.374 .42
July . ol ! 74,200 27,000 26,000 | 2,400, 000 0.173 .20
Augnst. .. 25, (00 13,400 19,200 | 1,180,000 \ 0.085 .10
September.... ... ... ‘ 14, 500 9,600 11,700 696, 000 | 0.052 .08
October. ... ... 15,900 8§, 600 11.700 719,000 l 0.052 .06
November.. ... ... ... ... 12,500 | 8,450 9,710 578,000 0. 043 .05
December. ... .. ...l 60, 000 [ 6,800 18,300 | 1,130,000 | 0. 081 .09
he year. ..o L. 99,200 4,260 ‘ 26,900 | 19,490 000 I 0.119 1.62

NoTE. —These values are good.
MISCELLANEOUS MEASUREMENTS IN COLORADO RIVER DRAINAGE

BASIN.

The following miscellaneous measurements were made in Colo-
rado River drainage basin below Hardyville in 1906:

Colorado River below heading No. 8 of Imperial canal.—Measure-
ments at this point show the discharge in the old channel of Colorado
River below the intake of the Imperial canal, where most of the flow
was diverted into Salton Sea.

There was practically no discharge in the old channel from early
in July until the closure of the break, in November, 1906. The con-
ditions at this point are described in Water-Supply Paper No. 177,
page 17.

Discharge measurements of Colorado River below heading No. 3 of Imperial canal in 1906.

A is-
Date. r T ydrographer. ‘heé (% [C}I\):!?ge “ Date. { Hydrographer. h(e‘fiagiet. i‘ cl%?ge.
I
[ I |
I

Feet. ‘Sec.»ft. Feet, | Sec.ft.
4490 1,700 |} June 7. W.D.Smith......_. 7.00 l 3,210
4.00 a74 || June 9.l . do.. ... 6. 30 398
5.€0 | 2,040 || June 27...| Smithand Buttemer.| 7.10| a1,220
3. 10 ‘ 1,040 || July 4..... . R. 8. Buttener... 4.50 34
6.70 \ 3,840 ) July 11...{. ... doo. il 3.80 l 0

6.80 ' 3.440 | |

| . |

a Second channel estimated.

Farmer's canal near Yuma, Ariz.—This canal diverts water from
Colorado River about 1 mile below Yuma. Measurements were made
at the heading. The canal was dry after July 4.

June 7: Area, 82 square feet; discharge, 58 second-feet.
June 19: Area. 78 square feet; discharge, 48 second-feet.

Ludy canal near Yuma, Ariz.—This canal diverts water from Colo-
rado River about 3 miles below Yuma. Measurements were made
at the heading. The canal was dry after July 4

June 7: Area. 109 square feet; discharge. 76 second-feet.
June 19: Area, 116 square feet: discharge, 93 second-feet.
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SALTON SEA NEAR SALTON, CAL.

What is now generally known as Salton Sea was until recently
old dry lake or playa, marked on maps as Salton &ink. There is sor
uncertainty as to the elevation of the lowest point of this sink, a
it 1s now believed that the depth below sea level has heen overes
mated in the past. From the record of the depth of the water as
filled the lowest portion of the basin, as kept by the New Liverpe
Salt Company, it appears that the maximum depth of water w
17 feet on October 4, 1905 (according to the gage and as check
bv soundings later), when on the sane date the water surface ju
covered the United States Geological Survey bench mark a few fe
from the old Salton railway station. As this bench mark is 256
feet below mean sea level, it would appear that the lowest point of t'
sink is 273.5 feet below mean sea level instead of 287 feet, which h
been accepted heretofore.

Salton Sink originally formed a part of the Colorado Desert, whi
has an area of nearly 2,000 square miles and extends in a northwes
erly direction almost 100 miles from the California-Mexico bounda
line. It comprises two fertile valleys, that to the northwest of t!
sink, in Riverside County, being known as the Coahuila Valley, a1
the one to the southeast of the sink, in San Diego County, being cal’
the Imperial Valley. Salton Sea, which now partly fills the sin
separates the two valleys and is partly in Riverside County and part
in San Diego County. The longest diameter of the sea has a nort
west-southeast direction. On December 31, 1¢06, its surface w
201 feet below mean sea level and it had a length of nearly 50 mile
a maximum width of about 16 miles, a minimum width of 10 miles,
maximum depth of 72.5 feet, and a superficial area of about 4
square miles. It is about 160 miles southeast of Los Angeles,
miles northwest of Yuma, and 50 miles north of Calexico.

A few thousand years ago, according to geologic evidence, what
now Salton Sea was a part of the Gulf of California, which th
extended about 200 miles further northwest than at present, reac
ing possibly to the base of San Jacinto and San Gorgonio mountair
and certainly some distance beyond the present town of Indio. Col
rado River then emptied into the Gulf about 125 miles below its he:
in the vicinity of Yuma, 75 miles above the present mouth. TI
river, then as now, was heavily laden with silt, &t present estimat
to amount to about 53 mile-feet annually, or sufficient to cover .
square miles 1 foot deep each year. The checling of the veloci
near the river’'s mouth owing to the practically still water of tl
Gulf, resulted in a deposition of this vast volume of silt, and in
course of hundreds of vears built up a broad delta that extende
westward as a wide bar or dam until it eventually reached the Cocoj
Mountains in Mexico, the western wall of the valley, forming



LOWER COLORADO RIVER BASIN. 31

inland salt, or brackish, sea. During the next few huncred years the
Colorado delivered all, or a part, of its silt-laden waters into this
newly formed sea, raising the level of its waters coincidently with
elevating, broadening, and strengthening by the silt-depositing proe-
ess the barrier dam which effected its complete and permanent isola-
tion. In the course of many years the dam and the level of the
inland sea reached a height of about 30 feet above mean sea level,
whereupon the river took a course of less resistance and found an
outlet to the Gulf below the recently completed dam.

Whether the river maintained its outlet to the Gulf continuously
until the inland sea was completely dissipated through the medium
of evaporation is not known. The probability is that the river fol-
lowed the course of all rivers with growing deltas, and changed its
channel from time to time with more or less caprice, alternately dis-
charging into the Gulf and the inland sea. At any rate it is defi-
nitely known from the shells found on the desert that the water which
ultimately filled the inland sea was fresh, while the orig'nally isolated
Gulf water was salt. The conversion from salt to fresh water may
have come about through the alternate partial evapcration of the
salt water and the refilling with fresh water from the river, or it may
have been eflected gradually by means of dilution and substitution
from a continuous fresh-water inflow covering a long period of time.

As to the date when this inland sea finally disappeared there is no
definite information. The Indians now living in the desert are said
to have a tradition that the sea was full as late as 40C or 500 years
ago at most, and that the water disappeared ‘“poco a’ poco’’—little
by little—until the sea became dry. The geologic evidence at hand
neither confirms nor disproves the Indian legend, but simply indi-
cates that the dissipation of the sea occurred at a time which, if not
historie, is at least one of the most recent of geologic dates. With
climatic conditions as they are at present the sea when full would
probably have evaporated in 50 years if not checked by inflow. Tt
is highly probable that the sink has been partly refilled many
times In the recent past, the water soon evaporating. During the
summer of 1891 the high water in the Colorado overflowed into the
sink to such an extent as to endanger the Southern Pacific’s railway
at its lowest point. In the summer of 1905, after a succession of
winter and spring floods in Gila River, followed by an exceptionally
heavy summer flow in the Colorado, there was a repetition of flood
conditions in the sink on a much larger scale.

The gravity of the situation on this latter date, however, was
greatlv augmented by the interference of man. For several years
preceding a small quantity of water had been diverted from the
Colorado below Yuma, Ariz., to be used by the settlers of the Im-
perial Valley for irrigation and domestic purposes. T e first water
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was diverted in the United States and conveyed to the Imper
Valley, after passing through Mexican territory, by means of an ¢
river channel which had been one of the Colorado’s distributar
during the formation of its delta, and is now known as Alamo Riv
The increased demand for water and the silting up of the origir
canal heading above the boundary line necessitated the cutting
an additional channel from the river below the boundary to conne
with the canal. It likewise silted up, so that in order to supply t
urgent need for water a canal was cut 4 miles below the origir
heading to connect Colorado and Alamo rivers. This canal was n
provided with protective headworks and had a gradient much great
than that of the river, so that with the unusual and prolonged sw
mer flood m 1905, it began cutting, until in July it was carrying
per cent of the total flow of the river. This large quantity of waft
flooded several hundred square miles about Calexico in the southe
part of the Imperial Valley, and caused serious loss both in t
United States and in Mexico. These waters ultimately reached t
Salton Sea but in doing so they deepened and widened Alamo Riv
into a great gorge and developed another drainage channel to t
west through Imperial Valley in a second gorge now called N
River. Notwithstanding all attempts to control it the Colorado cc
tinued to pour its waters through Alamo and New rivers into Salt
Sea until the early fall of 1906 when it was finally shut off by t
Southern Pacific Company. It broke again, however, on Decemk
7, but was closed about two months later.

The rise of Salton Sea began in November, 1904, and continu
throughout 1905 and 1906. In the summer of 1905 it endanger
the Southern Pacific tracks to such an extent as to require freque
shifting to higher ground by means of ‘“‘shoo-fly’” or spur trac!
which served temporarily until the latter part of the year when
high line about 40 miles in length was completed on the 200-fc
contour below sea level. This line is still in use, though during t
latter part of 1906 the lowest portion of it was seriously damaged
the action of waves. For use in the future, if required, another li
has been located and graded on the 150-foot contour below sea lew
In addition to the damage done to the railroed the sea has co
pletely submerged the plant of the New Livernool Salt Compar
below Mecca, and also a few ranches in the vicinity of Mecca.

The gage record from November, 1904, to February 26, 1906, w
kept by the New Liverpool Salt Company. Their datum is t
lowest portion of the sink, or at least that portion which first fill
with water, so that the gage record shows the actual depth of ¢
water from time to time. On February 23, 1906, the government
in a gage on the same datum about one-half mile west of Salt
railway station, which is 3 miles southeast of the old Salton static
This gage consisted of a series of 5 posts, 6 inches by 6 inches by
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feet, set in the ground about 3 feet deep, and so placed that when the
water covered one it would just reach the next one farther back. It
was not a great while, however, until the waves completely destroyed
this gage. In the meantime the Southern Pacific Company had
graduated a bent on the trestle bridge across Salt Creek, about 2}
miles east of Salton, using the company’s datum, and arrangements
were made to have the Southern Pacific agent at Salton furnish the
record from this gage, corrections being made to reduce to the origi-
nal datum. The zero of the gage is 273.5 feet below mean sea level
as determined from United States Geological Survey bench marks,
or at an elevation of —280.3 according to the Southern Pacific Com-
pany.
Daily gage height, in feet, of Salton Sea near Salton, Cal., for 1904-1906.

Day. Nov, ‘ Dec. ‘ Day.

1 0.0 0.6 0.0 0.7 0.6
2. .0 .6 L0 T .1
3. 0 6 i 2 7 0
4. L0 .6 .2 W7 K8
a. .0 .2 .3 .7 .8
i .0 0 .3 .7 -8
7.. .0 .3 .3 .7 LN
N.. 0 LT .4 T —_—
9.. L0 LT i) .7 1, Total monthly
10.. L0y 7 Lo LT TiSC. ... 6 L2
11 N .7 ! .4 T \ I
20 0 7 ‘ .4‘ G |
- L (i N i !
Day. Jan. Feb. Mar. ! Apr. May. June. ,Tuly.‘ Aug. ‘ Sopt‘ Oct. Nov. Dec.
- - R S ! _ e -
I
Co
L8 2.2 381 48, 57| 7.0 91|1351157 168 183 19. &
7022 3.9 48] 5.8 \ 7.1 ‘ 4.2 138 157 16.9 183, 19.8
Ny ‘ 23| 40! 48] 591 7.0 9.4 13.8 /157 169184 I 19,0
G0 2.4] 4.2 49| 6.0 7.1] 9.6 C13.8 1157 17.0 | 1851 19.9
6 24 44 b0 5.8 7.2 \ 9.7 \ 13.8 15.7 17.0 ‘ 185 20.0
LT 2.4 4.4 5.2 8 T30 9.8 138 15.& 17.1 186 20.1
L7025 44| 5.3 6.2 7.6 ‘ 10.1 {140 15.8 | 17.1 187 20.2
.8 26 44| 52, 6.1 7.2110.21 141 15.& | 17.1 | 188, 20.3
K27 4.4 A4 6.0 7.3110.3 142 158|171 18.§ | 20.5
L9 2.8 43| A2 8 TG 10037 142 15.¢ | 10.2 | 188 0 20.7
00 2.8 4.3 52 6.2 7.5 10.7 | 14.2 ‘ 15.¢ | 17.2 | 188 20.8
.0 2.8 43| A 6.2, 7.7 10 144 ‘ 16.C | 17.2 | 18.9 21.0
.1 2.9 43| 5.4 6.2 7.7 10.9 ] 143 ‘ .0, 17.2 1 19.0 21.2
1 3.0 4.2] 55 6.3, 7.7 109|144 116,71 | 112 19.0 2.3
.1 3.2 ‘ 4.2 547 63 7.8 1L1 145 16.1]17.3 19.1 215
|
L7132 \ 4.2 6.5 ‘ 6.4) 7.8 1121146 16.21)17.3 19.2 2.7
1.8 7321 46| 537 6.4 7.8 114|147 | 16.2|17.4119.2  2L.8
1.8 3.2 46| 55| 64, 7.8 1.7 14.8|16.2117.5 19.2 2.9
1.8 3.3 46| 52, 65| 80| 11.9| 14.8 i 6.2 180, 192 220
1.8 331 451 545 6.6 &0|1L9 ]| 149 I 16.2 | 17.7 ‘1 19.3 221
L8 3.4 ‘ 45| 5.4, 6.5} 821121150 16.3 | 17.8 l10.30 22.2
L8| 3.4 45| 57| 6.7 &2112.2(150 16.4|17.8}19.4| 22.2
1.8 3.4 ;46 571 6.5 83 1224151 16.4|17.9119.4| 22.3
1.9 3.4 4.6 | 5.7 J 6.8 84 12511562 16.5 179|195 | 22.3
2.0 3.5 46| 5.5 66| 85127152 16.7}18.0]19.5 22.4
2.0 3.6 | 4.6 | 5.6 6.6| 851128 153166 180 |19.6 224
2.0 3.7, 46 57 6.6 87 13.0 15.4)16.7 181 ]19.7 225
2.0 3.8 4.7 5.8 6.8 8.8 13.1 15.5|16.8 182 19.7 22,6
2.1 (... 4.6 5.8 6.8 88 132 155168 18.2!19.8 226
21 . 4.6 5.8 7.0 9.0 132 156 16.8 182 19.& 227
2.2 L. 4.6 .. 6.8 1. ... 13.4 15,6 ... 182 ... 2.7
Total monthly rise.. 1.4 1.6 .8 1.2] 1.0

BIYL—IRR 213—07—3
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Daily gaye height, in fect, of Salton sea near Salton, Cal., for 190.j-1906—Continu

Day. Juan. Febh. lMar. Apr. May.|June. July.| Aug. Sept. Oct. Nov.

1

19006.

66.7 69.5 70.3 715 ‘
{ 6.9 69.5 70.3 715

67.0 | 0.6 0.3 7LD

6.0 69,6 70,5 TLA

W1, 09,7 } 70,4 | 16

.

C6T.2 | 008 | 0.4 TLG |
AR J 0.4 716 ‘
G4 09.9 | 706 | 716
G5 090 0.6 TLG
67.6 69.9 70.8 TL.6 ‘
6.7 600 70.0 ;

678 (T0.0 7Ll

67,90 [ 0.0 713

1! 70,0 713

682, 7011 713
s3]0 7Ly
ces1ll 713

W85 0.1 713

G T01 713
JGNT T LG )
a8 70.1 714|715

65.8 | 70.1 714 | 715

69.0 | 701 TL4 | TLA
‘ 6.0 | 70.1 1 714 | 713
a1 T001 7L | THE

G2 | 0.2 | TL4 | 71 |

69.3 | 7002 714 | 71.4
604 703 716 | 714
694 70.2 TLA | TL3 f
6.4 70.3 715|713
9.4 ... L5 L
| 20, .0 L2 -2

THE GREAT BASIN DRAINAGE.
GENERAL FEATURES.

The Great Basin drainage in California is comprised within
subdrainages Sierra Nevada and Minor Great Basin. Within
Sierra Nevada drainage is a limited area of arid country lying on
eastern slope of the Sierra Nevada. This area includes the Su
and Owens River drainage basins. Within the Minor Great B:
drainage lies the Mohave River drainage basin. Having no ou
to the sea, the entire drainage of these basins is lost mainly thro
evaporation from the lakes and sinks in which the waters of tl
rivers collect. )

OWENS RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Owens River has its source in the Sierra Nevada in eastern (
forma and flows southeast parallel with this renge, finally disch:
ing its waters into Owens Lake. This basin has a length from nc
to south of approximately 150 miles with a width of from 20 tc
miles. It lies between the Sierra Nevada on the west and the W
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Mountains on the east. Practically the entire flow of this river is
derived from the Sierra Nevada, as it drains the entire eastern slope
of this range from Mount Lyell on the north to a point some distance
below Mount Whitney on the south. The White Mountains furnish
no water for this stream except in times of exceptionally heavy rain
storms, which seldom occur on thisrange. There are numerous
tributaries entering Owens River from the west which have their
source in the high elevations of the Sierra Nevada, extending from
the northern to the southern limits of this basin. Tle topography
of the portion of the Sierra Nevada drained by this stream is ex-
tremely rough and precipitous, the mountains rising abruptly from
Owens Valley to elevations of 13,000 to 14,000 feet. The formation
is of granite, with very little soil covering and sparse timber growth.
Numerous lakes and marshes are found in the upper reaches of this
portion of the drainage basin.

Owens River, a short distance below its source, enters a flat,
swampy country known as Long Valley, where a constderable
quantity of its flow is used for the irrigation of meadow lands for
stock raising. This water returns to the river channel at the lower
end of this valley, at which point the stream enters a deep, narrow
gorge with heavy grade. As the river breaks from this canyon it
enters Owens Valley, through which it flows for a distance of about
80 miles, finally discharging into Owens Lake. The gaging station
at Round Valley is located at the lower end of this canyon. Below
this point numerous diversions are made for the irrigation of land
in Owens Valley, where the soil is extensively ecultivated and large
areas are used for the raising of hay and grain. This country is
particularly adapted to stock raising, which is carried on extensively
throughout the valley. Numerous opportunities for the construction
of storage reservoirs occur, both on the main stream and also on the
upper reaches of its tributaries, although none have been taken
advantage of as yet. The precipitation is extremely light except
on the high elevations of the Sierra Nevada, where there is a heavy
fall of snow. The melting of this in the spring and summer months
feeds the numerous tributaries of this river,insuring a continued flow
throughout the year.

OWENS RIVER NEAR ROUND VALLEY, CAL.

This station was established August 3, 1903, by J. C. Clausen. It
is located at the footbridge, 700 feet above the junction of Owens
River and Rock Creek. The conditions at this station and the bench
marks? are described in Water-Supply Paper No. 177, page 50, where
are given also references to publications that contain data for previ-
ous years.

a The elevation of tﬁe bench mark is 8.05 feet above the datum of th= gage.
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Discharye measurements of Owens River near Round Valley. Cal.. in 1906.

it N , . Area of Gage T
Dute. Hydrogrupher. “ ldth{ section. | height. ‘ ch;
! Feet. r S ft. ( Feet. | Sc
January ... ... r F. S, Buttemer.. ..o ... ..... 34 73 1.75
January 14. 1 ............. 34 77 1.92
January 14. dooa.oL.. 34 79 J 1.93
Augnst 23, Tlaw ley and Shue ‘ 34 111 2.85
November 3. ... (. R. Shuey. .. 34 X5 2.14
November 30.. Aol - 34 ‘ 0 2,00

Daddy yaye height, in feet. of OQwens River near Round Valley, C'al., for 1906.

B i ) ‘ :
Day. | Jan.  Feh. | Mar. ] Apr. | May.  June. ‘ July. JAug. | Sept.  Oct. | Nov. |
i | |
T T vt e aml e 2 ws |
1.8 1.85 1 245 | 2. 2.4 85 3.5 | 20 23 2,15
s Lo 1 2.4 1 2 2,45 3.55 3.5 | 26 23 | 215!
L8 Lo 1 24 2 24 | 85 245 26 23 | 215
L& Lo 1 2.4 | 2 245! 3.45 3.45| 26 235 2.15‘
Ly Lo ! 185 225 2 2.5 | (@ 3.4 ;26  235] 215,
Ls 19 1 21 | 2 2.6 3.3 ) 235 235 215 ‘
L7, 19 0 20 | 215 2 27 33 | 25 23 | 215
1751 1o 20 23 | 2 2.9 3.3 | 25 23 4 21 )
175 1.9 2.0 | 25 | 2 3.9 3.25 | 2,45 2.3 ( 21
1.75 195 2 26 | 2 3.95 3.25| 2245 23 | 2.1 }
|
L8 ‘ Les 2.1 ‘ 2.7 | 2 3.0 3.2 245J 2.25‘ 2.1
Ls | L9523 | 27 2 3.25 | 3.1 | 245] 22 1 21
Ly 195} 225 275 2 3.3 31 1 245 22 ¢ 21
1.9 ‘ 195! 2.2 ‘ 2.7 | 2 3.4 31 | 24 22 271
19 1.95‘ 22 | 265 2 3.4 3.05| 2.4 22 J 2.05 !
1.9 195 225 2.7 2 3. 3.0 | 2.4 } 2.2 2,05
1.95  1.95 225 2.7 } 2. J 3. 4: 2,05 2.4 2.2 } 2.0
215 1.95 2250 2.7 | 2. 3. 29510 2.4 | 22 | 20 {
21| L5 2.3 2.7 2 3. 3.1 2.35‘ 2.2 2.0
2.0 | L5l 23 ‘ 2.7 / 2651 3.6 3.2 235, 215 20
20 | 20 ‘ 235 26 26 | 3 32 23 215 201
21 | 220 235 26 ' 255, 3. 3.1 2.3 2.15‘ 2.0 |
21 | 20 23 25 25 | 3 285 2.25| 21 | 20 |
2.1 | 20 , 24, 235] 25 | 3 2.85, 2250 2.1 2.0
21 ) 20, 235) 221 25 | 3 2,85 2.25} 2.1 | 2.05/‘
! |
D205 om0 24 25 | 3. a7 ez 21 21
.20 ‘ 1.9 2.35 a5 13 2 2.3, 21 21
| 20 105 2.3 \ 2.45| 3. 26 23 | 2.1 | 21
1.95 2.3 2.4 | 3. 2.6 23 | 21 ' 21 ’
1.9 2.35 2.45 | 3. 2623 | 215 21
1.9 25 ... J 2.4 . 2.6 ... 215 .. '
. | ‘ ! o ‘ :
a Station discontinued; operations resumed July 29.
Rating table for Owens River near Round Valley, Cal.. for 1906,
‘Gaae " Dis- ' Gage J Dm— “ Gage DIS- H Gage ’ Dis- 5 Gage Dis-
hmghL charge. helght‘ charge. | height.| charge. || height.| charge. | height.| charge.
i
|
I

\
( |
Feet. Sec —ft /

\ | '

Feet. 1 Sec.-ft. Sec~ft. I' Feet. | Sec.-ft. [ Feet. | Sec. -fr.

1.60 L2101 o4y | 3% ' 310 | bds | ae0 | 705

1.70 15 05 270 e | 520 578 | 370 750
. 1.80 172 2,30 297 448 3.30 612 ‘ 3.80 785 /
[ oo 104 ‘ 2 | e ‘ 8 || 340 | 6w 590 w2
} 200 . 28 | 250 355 512 J 350 | 680 | |

|

NoTE.—This table is based on discharge measurements made during 1903-6 and is well defined be
gage heights 1.7 feet and 2.8 feet,
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Monthly discharge of Owens River near Round Valley, Cal.. for 1906.

Discharge in second-feet.

Total in
Month. — - oo
t Maximun. Minimum.| Mean. acre-feet.
- N S, [N ——
R - | —
CJANUATY ... ' 257 162 | 199 12,200
Febrnary.... .. ... ......... 218 183 | 205
March..... ... ... .. ... ....... 355 206 | 270
Aprilo oo 432 | 244 345 i
May. . L 400 770 | 328
June......... R 839 326 | 624
Julya.. ..o .. 732 663 696
AURUST 680 385 | 535
September.. ... ...l 385 . 284 330
Octoher.. ... . ..o ... 312 244 273
November. . ... . ... . ... 257 218 239
December. .. il 27 218 256

The year. . ..o 839 162 \ 358 260, 000

a Discharge interpolated July 5 to 28.

NoTE—Values are rated as follows: June and July, good: remainder of 1906, excellent.
OWENS RIVER NEAR TINEMAHA, CAL.

This station was established September 20, 1906, but measure-
ments were made prior to this date by the city of Lo< Angeles, Cal.
It is located about 7 miles south of Tinemaha at a basaltic knoll in the
floor of the valley known as “Charlies Butte.” It was described in
Water-Supply Paper No. 177 as near Independence.

The channel is straight for 300 feet above and 200 feet below the
station. The right bank is high and rocky with a growth of willows
along the bank; the left is low and liable to overflow at high stages
of the river. The channel has a carrying capacity of about 1,800
second-feet before it overflows. The bed of the stream is composed
of sand and gravel and is subject to some change between high and low
stages of the river.

Discharge measurements are made from a cable and car.  The initial
point for soundings is a spike in post on right bank. '

The gage, which is read by Ray Bowers, is a vertical rod fastened
to a post on left bank of the stream. The bench mark is a nail in
the sotth side of the post that supports the cable on the left bank;
elevation, 8.36 feet above the zero of the gage.

During high water this station is inaccessible, and measurements
are made at the county bridge near Citrus, about 12 miles below.
The conditions at this station are described in Water-Supply Paper
No. 177, p. 74, where are given, also, references to publications that
contain data for previous years.
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Discharge measurements of Owens River near Tinemaha, Cal.. by (. R. Shuey. in 19

Date. Gage | Dis-

I " Gage | Di
height.' charge. Date.

height. cha-

Feet.  Sec.-ft.
January 3......... ..l 1. 60 284
January 10.
January 18.

i Aprll 12 s

1.80 319 A\pnl 25.
2.65 467 x May 3

January 24._ .. .. ... .. L. N . 555 "' May s.. .90
February 6. .. 2.11 377 Mav 24, 1.16
February 4. . ... ... L.l 2.04 347 ‘ June 5. .. 1.30
February 21.. 1.93 350 1| June 18. ... 3.93
February 26 1.80 314 “ October §.. 1.40
March &. .. 1.70 | 277 1| Octoher 18... 1.57
March 20.. 2.92 | 523 | November 1. 1.80
March 27 . 2.67 478 | December §.. .. 2.62
ADPTIEGocee o i 2.37 162 ‘ December 17. .. ... ..., 2. 60
Daily gage height, In feet, of Owens River near Tinemaha, Cal.. for 1906.
| \ I ! ! !
Day. | Sept. ’ Oct. Nov. Dec. Day. Sept. | Oct. | Nov. | De
! ‘ |
| ! ‘ ! -
A L 1 1.80 | 2. 55 2.05 <
2. 152 1.83 3. 3T 2.05 M
3. 1.45 | 1.90 | 2. 58 1 2.05 <
4. 1. 40 1.90 | 2. 60 ' 2.00 <
5. 1.40 | 1.95 | 2 55 2.00 <
6. 1.38 | 2.00 | 2 o7 2,00 <
7. 1.40 0 2,00 2 60 2,00 H
]. 1. 40 2.05 2 70 2,00, ¢
9. 1.38 | 2.05 S. 82 210
10.. 1.36 ) 2.05 2. &85 205 ¢
11. 1.35 1 2,001 2. 87 210 <
12. 1.35 ( 2001 2.7 & 220
13. 1.30 2.00 2. a0 2.30 <
14. 1350 200 2 80 2.20 {
15. 1.3% 2.05 2. I <
16. 1.45 ; 2.10 \ 2.

Rating table for Owens River near Tinemaha. C'al., from October 19. 1906, 1o Decem
37, 1906,

Gage Dis- “ Gllgo Dis- \ Gage ‘ Dis- . ' Gage Dis- ‘ Gage ‘ Dxc»
height.| charge. || hught charge. “ helght charge. height.| charge. | helght charge.
S = — —
Feet | Sec.~ft. | Feet. ’ Sec.-ft. | Feet. | Sec.~ft. Feet. | Sec-ft. |' Fect. " Sec. ~ft.
1.00 278 ‘ 1.50 342 1.90 402 2,30 410 2,70 542
| 110 200 ' 1.60 337 12,00 418 ‘.2. 40 2.80 560
bL20 502 1.70 372 2.10 434 2,50 06 (I 2.90 550
O B S | 2w | w2 200 | & | e w0
1. 40 ‘ 327 i i ‘ ‘
| ,

NoTe.—This table is based on 5 discharge measurements made during 1906 and is fairly well defir

Discharge measurements of Owens River near Citrus, Cal., by Buttemer and Shuey in 19

Date. ' Discharge. Dratoe. Dischar

[ S N _ _ |

. Secft. Sec.fi
January 3. ..ol 283 | Jualy 18, i 2,
January 19. 440 | Jualy 21. 2,
Jannary 21. 535 ' July 29. .. 2.
June 4. 214 | August 9. . 1.
June 16. 586 1 Auguast 17. .. B 1.
June 26. b September 10
July 1 October 7o .o '
July & .

1
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Monthly discharge of Owens River near Tinemaha, al., for 1906.

Discharge in second-feet. ‘ R .
Month. | Totalin

T .
Maximum. | Minimum.  Mean.  2€ re-feet.
I
January .. ‘ 635 270 436
February . h 443 35R
March G0 438
April 530 388
May . 285 ) 200
June .40 720
July. ... 2.610 ! 2,230
August. 220 ‘ 1.210
September. . . 700 2 448,
October__. .. o 401 339
November. . . I 470 423
December. .o 560 510
Theyear. ool . 2,610 162 642 468,000

Note.—From January 1 to June 30 the daily discharge was interpolated between measurements at
the regular station. During July, August, and September the regnlar statior was inaccessible on
account of floods and the daily discharge hus been interpolated between measurerients made at Citrus.
The values for these months are probably too small, as the Eastside and Stevens canals divert water
above. After September the discharge was obtained from the rating table. Vulues for the year are
approximate.

ROCK CREEK NEAR ROUND VALLEY, CAL.

This station was established August 3, 1903, by J. C. Clausen. It
is located at the wagon bridge on the road from Long Velley to Bishop,
3,500 feet. above the mouth of the creek. 'The conditions and the
bench marks are described in Water Supply Paper No. 177, page 52,
where are given also references to publications that contain data for
previous years.

Discharye measurcments of Rock Creck near Round Tolley, Cal ., in 1901,

Area of Gage Dis-
. section. | heignt.  charge.

bate. Hydrographer. Width.

I
: Feet. | Sq. 1t Fect. Sec.-ft.
January 8. .. F RS Buttemer. oo o oo 13.5 17 1.58 23
Jannar 4.6 21 1.493 41
August 27,00 RS Tlawley . 14 21 1.75 a1
November 3.... G. R. shuey .- - 13 1¢ 1.55 37
November30... ... do. ... 13 19 1.70 47

. \

Daily gage haght, in jiet, of Rock Creck near Ronnd Valley, Cal.. for 1904

Day. Jan. | Feb. Mar. Apr. May. June. ‘ July. ‘ Aug.

Sept.‘ Oct. ‘ Nov. Dee.

551 1.5 1.2 1. 1. .6 17
35 L5 1.2 L 1. 1.6 1.7
55 1 L3 12 L 1 L6 L7
5 L5 L2y 1 1. L6 175
5 Lo L2y L 1. 1. 65 | 1.8
RS N RS NI 2.7 1.¢ 1. 1.65| 1%
43 1.5 1.3 [ | 265 L8 1 1.65 | LN
4 1.4 1.+ | 1.3 2, |26 1.8 1. 1.65| 1.8
IERTINS ' 1.2 | 1.3 | 2 2.6 | L7561 165 L8
[T T I B 185 | 2 265 | 175 1 165 | 175
5 L4 | L4 | L4520 2.7 1.5 1.5 LG5 1.7
45 s | L4 | L7 o2 265 LI 15 165 163
50 2.0 0 L4s) LS o3 2.7 L5 L5 L6y 1o
A5 2.2 1.4 195, 3. 7 LTl Ly 165 LS
4024 1.3 Les | 3 265, L7 0 153, L6y | L5

a Station discontinued; operations resumed July 29.
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Daily gage height, in feet, of Rock Creek near Round Velley, Cal.. for 1906-—Continue

|

Day | Jan 1 Feb ‘ Mar. | Apr. | May. June.{ July. | Aug. ‘ Sept. | Oct. | Nov | De
] — _ y I
21 14 23 L9 . 3. CLT | L3 L6311
21 ¢ 1.4 22 | 1.9 | 3. L7 | L35 L65| 1
21 14 220 2.2 | 3 L7 | L35| L65| 1
42 14 21 2.3 |3 1.65| 1.55| 165 1
L4 . L4 21 2.4 0 3.0 165 L6 | Les| 1
4 L9 12 2.4 | 355 ... 2.6 16 | 16 | 1.6 | 1
4 L8 1 L2 23 | 3.6 [....... 25 1 Lsb| L6 | L5 | 1
4 L7 0 L2 23 | 3.7 | 245, L5 | 155 L45| 1
416 ] 12 2| 37 |1 245 15 | L5 145 1
35 LAl L1 21 | 3.8 | 245 L5 | L5 | L5 | 1
35 1.6 ‘ 115, 215 L35 145 16 | 1
35 15 ! 115 2.0 .55, 1.45| L7 | 1
33 1.4 L15| L% 1.6 | 1L.45| 175, 1
1.4 L2 | 18 .6 | L4 | L8 [ 1
1.4 1.2 | L8 155 L5 | L& | 1
[ 18 | 155 ... 1

|

Rating table for Rock Creck near Round Valley, Cal.. from Javwary 20, 1906, to Decem
1, 1906,

T |
. Gage Dis- “ Gage Dis- Gage Dis- | Gage Dis- Gage ‘ Dis-
, height. | charge. helght charge. ‘ height. | charge. | height. | charge. || height.' charge.
| Fect. | Sec.-ft. ‘ Feet. | Sec.-ft. | Feet. | Sec. —fz‘ Feei. I Sec.-ft. Feet. | Sec.-ft.
1.00 12 L. 60 10 1 2.20 2.80 131 3.40 179
1.10 ] 1.70 47 2.30 91 2.90 ' 13) 188
1.20 14 1.80 54 ( 2.40 o }‘ 3.00 i 147 197
1.30 23 L. 90 61 1 2,50 107 3.10 155 206
| 1.40 28 2.00 68| 2,60 115 3.20 ' 163 215
1.50 34 210 ™ ” 2.7 123 3.30 ‘ 171
| i

NoTre.—This table is hased on 3 discharge measurements made during 1906 and is not well defin
The table used January 1 to 19 gives & much smuller dischuarge at the same gage height.

Monthly discharye of Rock Creck near Round Valley, (al., for 1906.

‘ Diseharge in second-feet.

Total i

Month. -
deunum | Mxrlmum. Mean. | €T e-fee

- R - _ —

i

................................................. 200 17 38.8 2,
________________ 37 2 29.7 1,
,,,,,,,,,,,,,,,,,,,,, 99 23 45.7 2,
pril. .. 37 17 246 1,
.................... 99 19 542 3,
.................... 215 S50 JEL A 8,
.................... 167 131 150 9,
...................... 127 61 107 6,
September. .. ... ... ... 64 34 7.4 2,
October............o.o..... .. 40 ! 31 35.9 2,
November, ... ............. . 54 31 42.6 2,
December................. . .. 54 31 43.5 2,
The year 215 1w 63.7 46,

|

a Mean for seven days taken as mean for the month

NoTE. —These values are fair.

PINE CREEK NEAR ROUND VALLEY, CAL.

This station was established August 3, 1903, by J. C. Clausen.
is located 150 feet below the wagon bridge on the road from Bishe
to Long Valley and 100 feet above the mouth of the creek. The co
ditions and the bench marks are described in Water-Supply Pap
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No. 177, page 55, where are given also references to publications that
contain data for previous years.

On June 15, 1906, the gage was washed out. On August 23 a new
cgage was placed at the wagon bridge on the Long Valley road
about 150 feet above the old gage. It consists of a 1 by 1} inch
steel rod fastened to the downstream side of the bridge, near the right
bank, and is graduated to 0.05 of a foot. No reference was made to
any bench mark.

This section at the bridge is very rough and rocky, but not subject
to much change. During very high stages gagings can be made from
the bridge, while at ordinary stages a wading section below the bridge
is more satisfactory. .

Discharge measurements of Pue Creek ncar Round Valley, ('al., in 1906.

o . § - Areg of (mge . Dis-
Date. | Hydrographer. W 1(1th4‘ section. ‘ helght charge.
i
\
Feet. Sq. ft. Feet. Sec~ft.
January 8&..... I F. R. S Buttemer 19 1. 80 7.0
January H4.... .....do........... 204 213 22
August 23 Shuev and Hawley . 12 ’ 3.85 90
August 27. ... R.S. Hawley.._........ 2% 3.75 0
November 3. .. G. R. Shuey B 12 2.93 9.0
November 30, . ... do.. . 12 3.00 9.2

Daily gage helght, in feel, of Pine Creck River ncar Round Valloy, Cal., for 1906.

Day. [ Jan. | Feh. \ Mar. ] Apr. May. Jane. Aug. \ Svpl.\ Oct. le’. ‘] Dec.
I _ . - 1 . o
1.8 L8 L& LS8 3.25] 3.0 | 3.0
L8 L8 | 1.8 LR 3.25| 3.0 | 3.0
1.8 L8 | L8 | L8 3.25| 3.0 | 30
L8 CL8 | LS 185 3.25 | 3.0 | 3.0
L8 \ L8 | L8 L% 3.25 30 | 30
1
L8 L8 ' L8 | LY LB 32 | 3.0 30
1.8 L& 175 L9 L8 3.2 | 3.0 | 3.0
11: ‘ ‘1: | { 5018 LR 315 ] 29 | 3.0
.8 LY YR) 1.85 1.8 ALy 2.9 3.0
L& L8 L73| Ls L8 315 2.9 3.0
L9 1 L8 L5 LS 1 5031 | 29, 2
1.9 1.8 2.0 .85 1.8 ; 3050 2.9 0 2
20 | L8 21 L8 L% L5 | 3.05 | 2 2,
2 1.35)‘ 32 U 0w 35 | 305 Q.g z.g
2. L85 | 2.3 1.85\ 1.85 4, 3050 2.9 | 2.9
21;\ %.&5\ 22 k LS L 3.4 } 3.05| 2.0 \ 2.9
2.1 8| 2 . 1.9 3.35| 3.0 | 29 | 2.0
21 L8 @ 21 | 1.8 193 530 50 | 59 | 29
20 | L8 | 21 \ L8 22 33 3.0 | 29 | 2.9
Los e 1y 21 | L& 21 A3 3.0, 2.9 | 2.6
LY LA o2 &L L o33 30 ) 29 2
1.93\ s L R U 325 30 | 2095 2
L9 | L8 | 1 821y L S5 32| 3.0 | 30 | 2
L9 LS | 1 K23 3.85 | 3,25, 30 | 3.0 | 2
1.9 ‘ 1.8 | 2 .8 ] 23 ... 138 | 325 30 30 ! 2
1.8, 1.8 | 1 & ey .8 | 3250 3.0 | 3.0 | 2.¢
1.8 LS | 1L 822 L. 3.8 | 323 30 | 3.0 | 2¢
1.8 1.8 1 822 3.8 .25 3.0 | 3.0 | 2
.85 .. ... L 8215 L. 3.8 | 325 30 | 30 | 2
1.85 ..., [N 85| 2an Lol 3.75 | 3.25 3.0 | 30 | 2
(SR | e - R I N T 30 |0 a2




49 SURFACE WATKER SUPPLY. 1996.

Rating tables for Pine Creek near Round Valley, Cal.

JANUARY 1 TO JUXNE 14, 1906.0

| (}auge1 Dis- || Gage Dis- (rtgu Dis- Gage
height. rchdrgc height. ch,ugv hmght l‘h(lrgl‘ height.

Dis- | Gage ' Dis-
¢l arge. | height. charge.

Tl
| i
Feet.  Scet Iv(u‘. Sceft. | Fect.  Seeft. Fect. | Sceft. || Fect.  Sec.t.
CLT0 1 93 | 2,50 45, 2,90 75| 330 119
1.80 8 28 ’ 2,60 521300 85 | 5.40 133
1,40 3 ‘ 33 || 270 39 | 3.10 05 | 3.50 119,
2.00 18 30 | 280 67 ‘ 320 | 106 ‘
_ ‘ a I
AUGUST 23 TO DECEMBER 31, 1606,
\ ] ! \ !
I 2.90 5 0 3200 20 340 a2 | 300 Gt 380 89
3.00 0 | 3.30 ' 3,330 | 83 370 oA | 108
3.10 16 ‘ ’ “ ‘

@ This table is based on d1<chlrgu measurements made during J903-1906 and is well defined D
gage height 3 feet.
v This table is Tased on discharge messurements made during 1906 and is not well defined.

Monthly discharye of Pine Coode wear Rownd Valloy, Cal . for 1906,

Dlsih‘ll‘gg in second-feet.

Month. _ — _ a’lu(;etfif

‘Ma\immn. Minimum. Mean.
|
January . ‘ 30 | S 13.7
Februa 10 8.6
March 33 14.5
April 13 ST
May . 33 16.0 |
June. 130
July. .. 160
August. . ! 105 | ‘
S(-pte-mber | 46.2 ‘
October. 2 15.5
November. . - 0 5 7.6
December. .. .. i il 10 5 5
L T T a5 4144 3

NoTE.—Monthly means for June, July, «nd August estimated, and are nn]v approximate; vahic
remainder of 1906 fair.

BISIIOP CREEK NEAR BISIIOP, CAL.

This station was established August 10, 1903, at the wagon bric
on the Bishop road, about 4} miles from Bishop and about 2 m
from the point where the creek leaves the canvon. The conditi
and the bench marks are described in Water-Supply Paper No. 1
page 62, where are given also references to publications that cont
data for previous vears,

Discharge measuramnents of Bishop Creck near Bishop, ('al.. for 1906.

) - . Area of Guage Di
Date. Hydrographer. Widtt . Soction. ‘ hx-ig%t. cha
I

Feet. Sy. ft. Feel. See
January la.._. 16 2 1.9%
January 16 1€ 24 1.76
January 24 l e el o 1€ 27 1.83
August 24 ... . 1¢ 41 310
November 5 ... . . 1¢ 24 1.71
Decenther 3 10 26 1 1.00

a Channcl obstructed Dy rocks at tite of measurenment.
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Daily gage height, in feet, of Bishop Creek near Bishop, Cal., for 1906.

Day. , Jan. ‘ Feb. ' Mar. l Apr. | May. ) June.  July. | Aug. Sept. 1 Oct. l Nov., ‘ Dec.
| ! ‘ \
.95 1.6 1.6 1.8 2.5 2. 475 4.0 2. Lo 1 LSS
85| 1650 165, L7 | 24 24 | 49 0 30 0 2 145 | 1.85
.8 1.6 1.6 | 1.8 | 2,45 2, 3.2 3.8 2. 1.35 1.9
.0 1.65 165 1.8 | 25 2 3.9 3. 2. 1.4 1.95
.6 1.6 1.6 1.8 2.55 2. | 5.3 3. 2. 1.4 1.05
6| 165 1.65, L9 2. 2. 375 26 21 1.45 1.9
.5 1.6 « 1.65; 1.95 2 2 3.8 2.6 2.15 1.45 1.85
] 1.6 1.7 1.9 2. 2. 3.7 2. 6] 2.2 1.4 1.9
A 1.6 L7 1.9 2. 2. 3.65 2.6 21 ] 145 L&
56 155 L7 1.9 2. 3. 3.75 265 2.0 1.4 1.9
i
.65 1.6 1.7 1.7 2. 3.9 ... . 2.6 2.0 \ 1.5 2.0
6 L5 L] L7 2 3.75 3.7 | 26 | 1951 1.65) 1.95
5 L6 L5 | L7 | 2 3.65 65, 25 | L9 | 165 ‘ 2.0
.J 1.6 1 2.0 ‘ 1.6 2. 3.6 3. 2.5 1.9 1.7 20
L7516 ‘ 20 | LT 2. AT 045 8. 2.4 1.8 1.7 ‘ 1.95
i | -
.8 1.6 1 2.2 1.8 | 2. 3.85 | 5.4 3.7 2.45 1.75 1.66 2.0
.9 1.6 2.2 1.8 2. 3.8 5.5 3.7 2.4 1.75 1.65 1.95
0 | 1.6 2.2 L5 | o 3.9 | 54 | 37 ) 24 | LT | 1651 20
116 | 21, 185 2 3.9 | 5.3 | 37 ‘ 235 17 | L7 | 1.9
Ll 1.6 2.1 [ 19 3. 4.2 5.1 3.65 2.4 1.75 1.65 1.95
.3 \ L6 2.0 195, 2 45 | 50 ] 36 23 175 16 1.9
15, 1.7 2.0 2.0 2. 4.7 5.0 3.7 2.23 1.75 1.6 1.95
.0 1.6 2.0 2.0 2 4.75 | 5.3 3.65 22 | L7 L6 f 1.9
.9 1.65 1.9 1.9 2 48 | 5.0 3.65 2.3 1.8 | 165, 19
L85 1.85 1.9 2.0 2. 4.9 5.4 3.6 2.2 + 1.75 1.65 1.9
1.8 1.6 1.95| 195, 2275 4.95| 5.1 3.55 | 2.2 ‘ 1.7 1.7 1.95
1.7 .65 | 1.9 2.55 | 2.7 4.5 5.1 3.4 | 2.2 1.7 L85 2.0
1.7 1.65 1.9 5| 2.05 4.35 1 5.3 ¢ 3.3, 2.23 1.65 1.8 2,0
LGS .1.85 51 2.6 4.2 4.4 2 2.2 1 1.6 1.8 195
1.6 _.1.9 [ 2.5 ‘ 4.4 4.4 2.8, 2.2 1 L5518 195
1.65 ’ 1.85 2 13| 2% 155 .. ‘ 2.0
| ! |
a Station discontintied; operation resumed July 15.
Rating table for Bishop Creck mear Bishop, Cal., for 1906.
Gage Dis- Gage Dis- Gage Dis- 1‘ Guge Dis- Gage | Dis-
height.| charge. || height.| charge. || height.| charge. | height.| charge. | height. | vharge.‘
Feet. | See.~ft. ‘ Feet See.-ft. || Feet Sec.-ft Feet. | Sec.-rt. Feet. ‘Sé‘(“—ff‘
1.40 T 2.2 s4 103 220 || 3.80 303 | 4.60 i
1.50 10 2,30 9% 3.10 240 1 3.90 416 4.7 606 !
160 14 2.40 | 114 3.20 261 4.00 | 433 1 4.80 630
| L70 24 2.50 130 3.30 282 410 1 462 4.90 654
LLK0 35 2.60 147 3.40 303 4.20 ! 486 5.00 678
1.40 46 2.70 164 3.0 320 4.30 510 5.20 726
2.00 | H8 2.80 182 | 360 HT 4.40 234 540 74
2.10 ‘ 0 2.90 201 \ 3.70 370 4.50 358 5.60 8§22

NOTE. - This table is based on 6 discharge measurements made during 1906, and is not well defined.

Monthly discharge of Bishop (reek near Bishop, Cal., for 1906.

Discharge in secomd-{=0t, 1 , :

Month _t [‘ot;lfl in

h ) . acre-fee
Maximum. Minimum. ! Mean. ‘ iere-feet.

25 110 T o \ a8 10 33. 4

February 40 12 16. 4

March. .. 84 10, 42,0

April N 138 14 52,8

May . 220 114 172

June. . 666 ' 114 | 382

July.. ] 532 510 1 aT706

August. .. ) 439 182 360

September 182 84 124

QOctober. .. 84 12 45.3

Noveniber R 40 [ 17.5 1,040

December. .. .. il 58 35 50,0 3,070
The year. ... ... ... ... 22 6! 166 121,006

aMeun of 23 days tuken as the mean for the nonth.
NoTe. -These values are fair.
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B1G PINE CREEK NEAR BIG PINE, CAL.

This station was established December 5, 1903, by R. S. Hawl
It is located 3 miles southwest of Big Pine, Cal., at a point wh
the creek leaves the foothills. The conditions and the bench ma
are described in Water-Supply Paper No. 177, page 78, where
given also references to publications that contein data for previ
vears. No gage-height record was kept during 1906.

Discharge measirements of Biy Pine ('reek near Biy Pine, Cal., in 1906,

[ Area of | Gage Di
Date. | Hydrographer. 1 Width. section. ' height. cha-

I
‘ " Feet. Sq. ft. Feet. | Sec.
January 2.... .. F.R. 8. Buttemer....._... .. ... ............ : 14 14

2.25
January 17|00, .o . 14 14 2.32
January 24, o do. i A 14 10 ! 1.98
August 24 Qv ley and Shuey. 14 26 (a)
November R. Shuey 8 120 (o ‘
December t. d; 9 13 a
December 16. . 8 13 (a;

a GGage out.

BIRCH CREEK NEAR TINEMAHA, CAL.

This station, originally established June 14, 1905, was reest
lished on December 7, 1906. It is located about 8 miles south
Big Pine and 1 mile west of Fish Springs schoolhouse and ab
500 feet west of Peterson’s ranch house. The conditions at {
station are described in Water-Supply Paper No. 177, page 80. ©
gage is a vertical staff nailed to a post, and is graduated to feet ¢
tenths. The bench mark is two large spikes driven in the base
a 4-inch birch tree about 50 feet northeast of the rod; elevati
0.52 feet above the zero of the gage.

Discharge measurements of Bireh Creek near Tinemaha. ('al., in 1906.

’ , X s - Areq of Gage Di
Date i Ilydrographer. Width. scetion.  height.  cha
! Feet. Sq. ft. | Feet. Sec
January 11..... V. . | 0.52

January 24.
March 8. ...
December 7

« By new gage.

Daily gaye height, in feet, of Birch Creck near Tinemaha, Cal.. for 1906,

|
Day. " Dee. Day. } Dec. ‘ Day. . Dee.
P — - |
1
0.4 21 i 0.3
.35 || 22 .3
323 i3
324l .3 \
.3 25 e .35
I S T b lss
.3 ‘27 ............. i .4 %
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TINEMAHA CREEK NEAR TINEMAHA, CAl.

Tinemaha Creek is tributary to Owens River from the castern
slope of the Sierra Nevada. :

The station was established December 7, 1906. It is located
about 500 feet south of the Peterson ranch house, sbout 8 miles
south of Big Pine, and about 1 mile west of Fish Spring:+ schoolhouse.

The channel is straight for about 40 feet above and for 30 feet
below the measuring section, and the velocity is moderate at ordi-
nary stages. Both banks are steep, about 5 or 6 feet high, and
covered with a scrubby growth. The bottom is composed of clean
gravel and is not likely to shift. There is one channel at all stages,
and at low water the width is about 10 feet and the depth 0.5 feet.
The section is good and gagings are made by wading.

The gage is a vertical staff, graduated to feet and tenths, and
nailed to a post.

The following measurement was made December 7, 1906:

Width. 7 feet; area. 4 squate feet; gage height, 0.50 foot: discharge, 5.9 sccond-
feet.

Daily gage height, in fect, of Tinemaha Creck near Tinemaha, ('al.. for 1906.

I - I
" Dec. r Day. } Dee. (} Day. U Dee. r Day. " Dec.
e | R e
0.5 | 0.5
.5 .5
.5 5
5 .5
5
.5
5

TABOOSE CREEK NEAR TIBBETTS, CAL.

Taboose Creek is tributary to Owens River from the eastern slope
of Sierra Nevada.

The station was not~established regularly until August 20, 1906,
though discharge measurements were made throughout the year.
It is located about 15 miles north of Independence, 2 miles north-
west of Tibbetts railway station, and about one-half mile west of
the crossing on the lower main highway.

The channel is straight for about 50 feet above and 50 feet below
the station, and the velocity is moderate. Both banks are rather
steep and 3 to 4 feet high and are not likely to overflow. The bed
and banks are sandy, with little vegetation, and the channel is sub-
ject to slight change. At low stages the stream is about 10 feet
wide and 0.5 feet deep.

Discharge measurements are made from a board used as a foot-
bridge.
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The gage is a vertical staff, about 3.5 feet long, graduated to
and tenths, and nailed securely to a post driven in the bank. ’
bench mark is a spike driven in the base of a enttonwood tree 2
south of gage: elevation, 3.75 feet above the zero of the gage.

Discharge measurenunts of Taboose Creek mear Tibbelts, ('al., by G. R. Shuey in 19

Area of ' Gage  Dis-

. | s o i "Area of | Gage | I
Date. | w ldth‘} section. height. charge. Date. W ldth" section. 'height. . ch
Feet.  Sq.ft. | Feet. ' Sec.-t. Feet. ! Sq. ft. ’ Feet. | Se
January 18 ... ... 36 7.8 74 . |
February 21.... ._....._ 2.7 7.8 5.9 ... |
March20. . 00110 3.6 700 Ts il |
3.5 80! 10 |..o..... i
3.4 w0 Voo 00
4.2 3 10 15 oo
S0 | Tuyer. 8.5 12
S84 | August2a...... 6.0 6.9 235
6.8 || October8a..._.. 3.7 1.9 1. %0
2 December 8a. .. 4.0 1.8 1.65 I
5

——

a Measured at regular station.

Daily gage height. in feet, of Taboose Creek near Tibtetts, Cal.. for 1906.

|
Oct. ‘ Nov. Dec. Day. Aug. ' Sept.  Oct. Nowv.
| '

Day. 1 Aug. ‘ Sept.

1 2,25 1.81 L75|..
1 2,28 |. .
1 2.25
2 2.15
2 2.1
1! 2.05
.2 2.07
.18 1.95
2.2 1.9
2.2 1.88
.2 1.9
.2 1.9
. - 1.88
2 1.85

Monthly discharge of Taboose Creek near Tibbetts, Cal., for 1906.

Discharge in second-feet. N

Month. - - i ’lgts

Maximum. Minimum. ‘ Mean, | 3CT¢"
January . 4.0 3.3 ' 3.7
February 3.0 2.7 2.9
Marelh . 3.6 3.0 3.3
April. e et e eaeeemeeaeaaan 8.4 3.4 5.8
.............. 12 6.8 10.4
................ 28 9.0 21.8
................ 56 29 46.3
................ . 40 15 25.7
September. . ..o . 21 5.6 15.0
Qctober. .. ... . ... . 5.6 3.2 3.7
November. ... ... ... . 4.0 3.0 3.6
DeCEMIDOT . ¢ ot ettt e e 4.0 3.0 | 3.5
T T 56 3.0 12.1

Note.—Daily discharge prior to August 19 was obtained by interpolation between measuremn
Values are approximate.
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GOODALE CREEK NEAR TIBBETTS, CAL.

Goodale Creck is tributary to Owens River from the eastern slope
of the Sierra Nevada.

The station was established September 20, 1906. It is located
where the stream leaves the foothills, about 13 miles north of Inde-
pendence, 4 miles west of Tibbetts railway station, and one-fourth
mile west of the upper road crossing.

The channel is straight for 20 feet above and 15 fest below the
measuring section, and the current is swift at all times. Both banks
are low, clean, and sandy, but not likely to change materally.  There
is but one channel at all stages and discharge measurements are
made from a plank used as a foothridge. At low water the stream
is about 8 feet wide and nearly a foot deep.

The gage is a vertical stafl nailed securely to a post driven in the
bank. The reference bench mark is the top of a piece of steel driven
in the ground about 5 feet south of gage and witnessed by a guard
stake: elevation, 2.10 feet above the zero of the gage.

Discharge nicasrnraments of Goodale Creck near Tibbetts, Cal., by (70 R. Shuey. in 1906,

N . Arca «1  Gage 1is- i - Area of  Gage  Dis-
Date. Width. section. ‘helghl. charge. Date. | W 1r1‘(11.1 seetion. height. charge.
| ‘ :
Freet.  Sq.pl. | Feet.  Sec-ft. I Frer. Sq. ft. | Feet.  Sec.-ft.
April 12, ... 4.0 .8 26 June 19a. . ... J T 12
April 24, . . 42 uly 2a ... T ‘ v
May 2.. 4.0 25 dulvia oo, e D 27
May 9. . 4.7 T4 duly Meo oo T, a7
May 1 17 T4 July 27 4.4 41 L T
May 23. 5.0 7.5  October 31t . St 3.4 0.60 | 5.4
June 1. . S 4.7 4.9 . Decemher 80, .. 6.0 J 3.6 .60 4.4
June 1la. ... o 1 | ‘
7 At upper road crossing. » At regular station.

Daily gage helyht, in fec, of Goodale Creek near Tibbetts, Cal.. for 1906,

]
Day. Oct. | Nov. Dee.

............. 10,68
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Monthly discharge of Goodale Creek near Tibbetts, Cal., for 1906.

Discharge in second-fect. ot
Month. - - R _ ac?e—af
Maximum. Minimum. Mcan.

January.... e, a2.0
Fehruary . ald)
March. . D, . al.0
April. 4.2 2.6 3.5
May . 7.5 2.5 6.3
June._. 16 4.9 11.2
July... 27 6.8 19.0
Augnst .. 6.6 6.2 6.4
September. . 6.3 4.8 5.9
October.... 6.3 5.4 5.6
November. . ...l 5.6, 5.0 5.3
DCCOMPET. (..o e | 4.6 4.0 4.3

The year. ...l ‘ 27 il 6.0

a Estimated.
NoTE.—The daily discharge {rom April to September was obtained by interpolation between r
urements. Values are approximate.

DIVISION CREEK NEAR INDEPENDENCE, CAL.

Division Creek is tributary to Owens River from the eastern sl
of Sierra Nevada, and measurements are made near where it lea
the foothills and enters the valley.

The station was established January 10,1906, but no gage rec
was kept until September. It is located about 10 miles north of Ir
pendence on the upper road crossing, about 1% miles west of
Ricky ranch house. .

The channel is straight for about 10 feet abeve and 20 feet be
the station. Both banks are low, and composed of gravel cove
with weeds which extend a foot or two into the water; they are
subject to overflow. The bed is also of gravel, but is clean and
likely to change. The velocity is moderate and there is one char
at all stages. At low water the stream is 6 or 8 feet wide and ab
a foot deep.  Discharge measurements are made from a plank usec
a footbridge.

The gage is a vertical staff driven in the ground and nailed t
.post. The bench mark is the top of a steel gad driven in the gro
near a willow tree 20 feet west of gage; elevation, 4.45 feet above -
of gage.
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Discharge measurements of Division Creek near Independence, Cal., by (. R. Shuey, in

1906.
- ‘ &roa of (rﬂ. e Dis- ‘ L Area of < Gage Dis-
Date. \ Width. ! section. ' hmg%lt charge. | Date. | Width. ooetion. , eight. ‘\Lhargo
IR
|
Feet.  Sq.ft. | Feet. Sec~ft.| ‘ Feet. | Sq.ft. I‘cd Sec. -ft.
Januarv 18 .. ..l ..ol oLlL 81 Mav 16, ...... 6.5 3.3 2,26 7.5
February 15 2.23 5.1 | May 23.. 6.5 3.3 7.5
February 21.. 223 5.1 Junei... 6.2 3.1 6.0
March 3. . . 5.0 || June 11._ 6.1 3.3 7.7
March 15. 9.0 || June 19.. 6.1 3.7 2.30 9.2
March 20. .. 5.4 |{ June 25.. 6.3 4.3 2.35 9.9
March 27. . 4.7 [} July 2... 6.3 4.2 2.40 11
April 6. . Co49 || Tuly 7. o] 6.6 50| 2.35 13
April 12 5.4 July 14.. ... 7.0 6.7 2,65 17
April 18, . i 6.5 Iul\' 27, . 6.5 7.1 2.95 22
April 24 o . 7.4 || August 18¢a. 4.0 40| 110 12
May 2. ... N 2.25 6.6 || October 31..... 5.5 4.8 2,60 14
May9........... ‘ 6.6 3.3 2.30 7.9 || Decem'er 8. .. 5.5 4.2 2.55 1
| i i

a Measured at ranch house.

Daily gage height, infz'et. of Division Creck near Independence, Cal., for 1906.

Day. Aug.

Sopt Oct. Nov. Dee. Day. Aug. | Sept.| Oct. | Nov.| Dec.
I

|
i

NoTE.—From UlgnSt 1S to bcptemher 18 the gage record was kept at the ranch house.

Monthly discharge of Division Creek near Independence, ('al., for 1906,

Discharge in second-fret. | otul i
Month. — — — — Totalin

\)Inximum. Minimum. Mean. @ dcre-feet.

R _,\ A . .

January . 8.1 5.3 0.7 ‘ 412
February ’ 5.3 5.0 51" 283
March. . 9.0 4.7 6.1 375
April 7.4 4.8 6.0 \ 357
May. 7.9 6.1 ¢ 7.3 449
June.. 10 6.0 8.4 H00
July... 22 10 17.2 1,060
August. .. 20 12 14.3 87O
beptemher 12 10 10.9 649
October. . 14 10 12.6 775
November. . 14 8.0 11.5 684
December. ... 11 10 10.1 | 521

The YeAr -.. ooveoeeoeeeee e L o 2 47 9.7‘ 7,040

NoTE.—The daily discharge prior to ‘\ugust 18 was obtained by mterpolatlon between measure-
ments. Values are appro\un‘lto

8591—IRrR 213—07——+4
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EIGHTMILE CREEK NEAR INDEPENDENCE, CAL.

Eightmile Creek is tributary to Owens River from the eastern sl
of Sierra Nevada; measurements are made near where the stre
leaves the foothills and enters the valley.

The station was established September 20, 1906. Tt is located
the upper road crossing about 8 miles north of Independence
about 300 feet beyond the Kightmile ranch.

The channel is straight for about 15 feet above and 10 feet be
the station. The bottom is of gravel, not likely to shift, but b
banks are very low and liable to overflow. The velocity is high
there is only one channel at low water, but at high water there
two or three. At low water the stream has a width of about 6
and a depth of 0.5 foot. Measurements are made from a plank u
as a footbridge.

The gage is a stafl graduated into feet and tenths and nailed 1
post. The bench mark is a spike driven in fence post 10 feet eas
gage; elevation, 1.49 feet above the zero of the gage. During 1
no gage-height record was kept.

Discharge measurcinents of Eightmile Creck near Independonee. Cal., by (. R. She,
79015,

Areof T

‘ Area of Dis-

Date. Width.

Date. Width. seetion.  charge. scetion. che
. Feet. Sq. Ft. Sec.t. i ‘ Feet. | Sq.ft. Sc
February 15, ... ... | ... 27 I May 23, ... ... L
March 3. ... ..o | ool 2.5 0 June Vool
March 15 5.0 June 19,
March 27 3.4 June 25,
April 6. 30 (‘ Julv 7. .
April 18, A4l July 27 o L. ) 5.1
April 24. . 1.6 4.1 1 August Is. ..o i 3.2
v 1.6 3.7 | October 31r... . 2N
1.6 4.5 | DecemberS_ .. ... .. ‘ 3.5
1.6 4.4 | !
a Gage height 0.40 foot at o gular station.
Monthly discharge of Eightinide Creck near independence, Cal., for 1906,
! Discharge in second-feet, |
w e | tot:
Month. —- — - - e e
Maximum. | Minimumn. | Mein,  aCr¢
L5073 2 N a3.0
February .. e I 2.8 2.5 2.7
March. . ol 5.0 2.5 3.7
April. ool 4.1 3.0 3.4
My e 4.6 3.7 4.3
JUe il 13 i 4.6 7.6
JULY - i | 20 13 16.3
7= | 14 1 12,6
September. .. | . 9.8
October . il 6.7
November. ...l a3.0
December. .. i | a5.0
The year. ... I 6.7

o+ Estimuted.

NoTE.- -The daily dischurge, Fehruary to October, was obtained hy interpolation hetween me:
ments.  Values are approximate.
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OAK (REEK NEAR INDEPENDENCE, CAL.

This station was established June 15, 1905, about 1 mile west of
old Fort Independence. The conditions and the bench marks are
described in Water-Supply Paper No. 177, page 83.

A new station was established October 1, 1906. It is located at
Bell’s flour mill, about 3 miles northwest of Independence, and just
above the division boxes which divide the stream into three parts.

The channel at the point of measurement is a flume 12 feet wide
and 1 foot deep, with a gravel bottcm which has to be cleaned out
after high water. At very high stages the stream divides above the
ﬂume and torms two channels. Measurements are made by wading

r from a planl\ used as a footbridge.

The gage 1s a staff nailed to a post on the north side of the stream.

Discharqe measurcnents of Oak Creck near Indepondence. Cal. by (. R, Shuey. in 1906,

. - -
|
o - Area of  Gage DN- i Area of | Gage ' Dis-
Duate. Width. \ Date. ‘“ idth. i seotion. ‘he[ght Ohdrgp

, section. \hmght charge.

Sec.

Feet.
0.20

February 14 CMay 23
February | June 3
Maurch 3 i

‘l June 1t

Mireh 10 June 23,
Mareh 2 l‘ July<
Aurch July 14
April 6 ) \ July
Aprd Augt

April 2 August 2
Apri [ September
May

\ Octoher 20

May November 19, ..
May 14. December 21 ...
. ) ' I
a Measured in two channels.
Daily gage height, v fecd.of Oak Creck near Independenee, Cal., for 1906
- - i B
Day. Oct. | Nov. Dec.’ Day. Oct. Nov. Dec. Day. ()(‘1.‘N0\'. Dec.
| |

,\,

—]

1 0.30 | 0,20 401 0.30 | 0.30
2. 30 .25 1 a0 U300 .30
3. 30030

1. 30030

5. .30 | .30

6. 30 30

7. 30| .30

X! g

a9l 350 30

10,

..

e b b Lo
<
@
>
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Monthly discharge of Oak (reek near Independence, Cal., for 1906.

Discharge in second-feet.

Month. | —| b

Maximum. [ Minimum.' Mean.
JaMUATY . oo i i 6.0
Februa 7.7 7.1 7.3
March. 8.9 7.4 7.8
April... 17 8.5 11.9
May. 36 14 28.0
June 128 36 69.9

Jualy.. 162 113 140
August. ... 109 53 | 1.5
September .. 51 20 | 32.2
October............... .. 26 12 20.5
November . 12 10 | 11.8
December. . ... 12 10 11.3
TRE FOAT -+« -+ eeee e e e 162 |oeeenn. " 350

e Estimated.

NoTe.—The daily discharge February to September was obtained by interpolation hetwee
urements; after October 1 a rating table, based on three discharg~ measurements, was used
are approximate.

INDEPENDENCE CREEK NEAR INDEPINDENCE, CAL.

The old station at the city waterworks, which was established Ju
1905, was wrecked in June, 1906, and a new station was establ
on August 20, 1906. It is located about 1 mile west of the to
Independence and about 300 feet above the waterworks for the

The channel is straight for about 40 feet above and 30 feet ’
the station. Both banks are high and rocky and not liable to
flow. The bed is also rocky, but clean and fairly permanent.
is one channel at all stages and the velocity is high. At very
stages the section may change on account of the displaceme
bowlders. Measurements are made from a plank used as a
bridge. At low water the stream is about 10 feet wide and 0..
deep.

The gage is a staff nailed to a post on the south bank of the «
The bench mark is a spike driven in a willow tree about 10 fee
of gage on south bank; elevation, 1.32 feet above zero of gage.

r

Discharge measurements of Independence Creek near Independence. Cal., in 19

T | Aremof| Gage | Dis- | ! \rea of | Gage
ate o : i A ge
Date. J W ldth-" section. height. eharge.}[ Date. Width. S tion. | height.}
e et Htell R \
Sq. ft. | Feet. Sec.-ﬁ.';
January 23 ... .. ’ 0. 4.5 [Juned..........
January 30 ... ... | IR 2.8{ June 12. .. ._.....
February 13, ] BT [ Tane 230107100
Mareh 35,7007 OSSR OSSN HORIOOE FolTash
arch 25, o e 3 aly 8..........
April 5. o 5.0 | Jm_’v 19,10
April 14. ‘ .50 6.6 ) August9.._....
April 22, 60 11 ‘ September 11.. .
April 30. .61 1 September 23...
May 10 .80 25 October 20..._..
May 22. 98 43 | November 13 ...
May 29. ... ... ‘ 87 ‘ 2

NOTE.—Measurements January to August were made at old station: the gage was out aft
12. Measurements September to November were made at new stat’on.
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Daily gage height, in feet, of Independence Creek near Independence, ('al., for 1906.

.\‘ept.‘ Oct. Nuv‘: Dec.
I

day.

I
Day ‘Sept‘ Qct, Nov. Dec.[ Day. |Sept.| Oct. Nov.‘Dec ‘
|

!
,,,,,,,,,,, 0.4 0.4
..... 0.8] 0.6 [

.............. LA
_____ .8 6
..... R Y 5
..... -8 O
___________ 6 .4 | .4
..... S
[20... ... a5 4
P O & I S [P
.......... 6.5 .5

])ischarge in second-feet. .

Month. - i . __ | Totalin

Maxm\um Minimum. Meun. acre-feet.
JanUAaTY .. 4.5 | 2.8 ‘ 4.0 246
February 4.2 2.4 2.8 156
March. .. . 3.0 4.4 4.8 295
April . . 11 5.0 8.0 476
May... 43 12 20.6 1,820
June... 226 31 96. 4 5,740
July..... . 144 &8 127 7,810
August. . 84 37 54. 4 3,340
September. 36 15 22.9 1,360
October. .. 16 7.5 12. 4 762
November. . 10 4.0 6.1 363
Decemuber. .. ... .... 7.5 4.0 ‘ 5.2 320
TRO YO« -« e s oo T 24 8Ll 22,700

I I

NoTE.--The daily dlacharge Junuary to \ugust, was obtained by interpolation between measure-
ments. Values are approxnmqte

SHEPHERDS CREEK NEAR INDEPENDENCE, CAL.

Shepherds Creek is tributary to Owens River from the eastern
slope of Sierra Nevada. No regular station has been established on
this stream, but a sufficient number of measuremerts have been
made during 1906 to warrant a rough estimate of the yearly flow.
All measurements have been made near the foothills.

Discharge measurements of Shepherds Creek near Independence, Cal., by G. R. Shuey, in

1906.
Date. Discharge. Date. ‘ Discharge.
|
Sec.-ft | Sec.ft.
February 7. ... ...l L7 || June2l. ... ... . L.l ! 95
April 14, . .. oL 6.2 70
April22 .. .. .o........ e 16 109
May 1. .. . ... . 9.8 111
May 10.. ... ... 34 11
May 18 .. 32 1.2
May 26, e 27 .3
June 2. .. S 15 3.4
June 12....... T, 60
i i
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Monthly discharge of Shepherds Creck near Independerce, Cal., for 1906.

Discharge in sccond-feet.
Month charg: ond-fcet Total
Maximum. | Minimum. ' Mean. acre-fe
p— e -_— = - .
JANMUALY . o oo [ S 20
February e e L 2.0
March. .. .o .o e il [ 2.0 »
April. 16 ] 4.5 9.0
May . 34 | 9.8 26.5 1
June. 9 15 62.2 3
July ... 111 78 104 6
August..._.. . 93 33 63.0 3
September. . 31 3.5 12.0
October. ... 5.3 1.0 2.6
November. . L A .5
December. ... ... [, IR 3.0
The Year. . ... o e . 24.1 17
) l

Note.—The daily discharge, April to October, was obtained by interpolation hetween meas
ments; mean for other months estimated. Values are approximate.

MOFFETT CREEK NEAR INDEPENDENCE, CAL.

Moffett Creek is tributary to Owens River from the eastern slc
of the Sierra Nevada. No regular station has been established
during 1906 enough measurements were made to justify a rou
estimate of the yearly flow. All measurements were made near t
foothills.

Discharge measurements of Moffett Creck near Independence, Cal., by G. R. Shuey.

1906,
— — e I _ _ I
Date. ; Discharge. Date. _Discha
S A
| Seeft. ||
April 14, ... .. i L5 ((June2le .. ... !
April 22a . 6.5 |1 June 29e , ... ..
May le .. 3.9 July9.......... R
May 10a .. 14 July 23a ... __ ..
May 18.... 14 September 10a .
May 26.. 15 October 22a ...
June 2. .. .. 10 December 196 ... .. ... .. ... ...
June12. .. ... ... ... . 37 I
a Measured at diversion gates. ¢ Estimated.
Monthly discharge of Moffett Creek near Independence. Cal., for 1906.
‘7 Diischnrge ilrsecond—feet.
Month. | 8’1;?;;‘:1{19
Maximum. | Minimum. | Mean.
January ...l } ........................ 1.0,
_____________________ 1.0
....................... 1.0
1.5 3.2
3.9 12,5 .
...................... 10 31.3 * 1
.................... 19 30.3 | 1
8.2 13.4
September...... . ... 2.9 4.3
October.............. . 1.3 2.0
November. ... ) X 1.0
December. . ... .5 ‘
____________ 8.5 6

NorE.—The daily discharge April to October was obtained by inter- olation between measureme
mean for other months estimated. Values are approximate.
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GEORGES CREEK NEAR INDEPENDENCE, CAL.

Georges Creek is a tributary to Owens River from the eastern
slope of the Sierra Nevada. No regular station has besn established,
but enough measurements were ‘made during 1906 to warrant a
rough estimate of the flow for the year. Measurements were made
at or above the division gates.

Discharge measurements of Georges Crecl: near Independence, Cal., by (. R. Shucy, in 1906.

Date. Discharge. “ Date. Discharge.

See-ft. ‘\‘ | Sec.~fi.
February 7 1.0 Juhe 29 . ... ... Gt
April 14.. ... .. 5.1 1 July ¢ o 84
April 22, [ W[ Tuly 2o 102
Mav1.... 7.4 August oo ‘ 42
May 10, 21 October 22 ... .. L. 4.5
May 15. 28 October 30, ... ... .. - 3.1
May 26. 20 December 19,0 . o0 Lo o0 L. 1.6
June 12..... a3
Monthly discharge of Georges Creek near Inde pendence, Cal.| for 1906.
Discharge in second-feet. ‘ Total in
RS N otal i
Month. o acre-feet.

Maximum.

Minimum. ‘ Mean.

July ...l
August. ..ol
September......._.
October.........
November.......
December. ... ... o . Ll

The Veur. .o e

a Estimated.

Note.—The daily discharge April to November was obtained by interpolaticn between measure-
ments. Values arc approximate.

LONE PINE CREEK NEAR LONE PINE, CAL.

Lone Pine Creek is tributary to Owens River from the eastern slope
of the Sierra Nevada. The station was established September 25,
1906. It is located about three-fourths mile west of the town of
Lone Pine and about 500 feet above the division boxes on the creek.

The channel is straight for 30 feet above and 20 feet below the sta-
tion. Both banks are high and rocky and not subject to overflow.
The bed is rocky and not likely to change, but the cross section is
rough and uneven. There is one channel at all stages and the cur-
rent is swift. At low water the stream is 7 feet wide and 0.8 foot
deep. Measurements are made by wading or from a plank used as a
footbridge.
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The gage is a staff graduated to feet and tenths and is nai

securely to a post.

The bench mark is a spike driven in the base ¢

birch tree on the south bank near the station; elevation, 4.85 f

above zero of gage.

Discharge measurements of Lone Pine Creck near Lone Pine, Cal., by . R. Shuey, in 1.
| ! .
Gage | Dis- ; Gage Di
Date height. | charge. [ Date. height. | cha
ecoft. || Feet. | Sec
January 31... ... ... ol | 3.1V June 13 oLl
February 17. 3.1 ‘ June 2l ...
February 24. 2.2 1 June29. ..ol
March 13. . .. £0 | dary 10,77
March 23. 40| Jaly sl
March 29. .. 4.4 Aogust 10, ... ..o
April 15.. 5.5 | September 6. .. ... ..o
April 28.. 12 September 24a. . 1.92
May 10. .. 26 October 23a_.. . R 1.80
May 17. 33 November 20a. ... ............. 170
Mav 26, 32

Daily gage height. in feet, of Lone Pine Creck near Lone Pine Cal., for 1906.

Day. | Oct. i Nov. | Dec. Day.

Nov.

T
|

Dec."”

Day. ’ Oct.

I
Nov. | I

Monthly discharye

of Lone Pine Creek mear Lone Pive, Cal., for 1906.

Month.

L3 0L o2

February

September.
October.. ..
November. .
December_ . ... ...

The year. .. ... ... e o ‘

Discharge in second-feet.

Total
Maximum. ’ Minimum. ‘ Mean. | acre-f
.......... t a3.0
3.1 2.2 2.9
45 | 2.7 3.8
14 451 7.2
40 15 28.5 1
103 73.5 4
139 106 129 7
111 44 68.4 4
43 17 27.2 1
16 12 14.0
8.0 8.0 8.0
8.0 8.0, 8.0
139 22 3L1 22

a Estimated.

NoTE.--The daily discharge January to September was obtained by interpolation between meas

ments. Values are approximate.

TUTTLE CREEK NEAR LONE PINE, CAL.

Tuttle Creek is tributary to Owens River fron the eastern slope

the Sierra Nevada.

During 1906 measurements were made regula;

at a point near Lone Pine, where the stream leaves the foothills a
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enters the valley. These Ineasurements are nUMerous enough to war-
rant a monthly estimate of the flow of the stream for the year. A
gage-height record has been kept during November and December.

Discharge measurements of Tuttle Creek near Lone Pine, Cal., by G. R. Shuey, in 1906.

Gage | Dis- | Gage Dis-
Date. height. ‘ charge. \‘ Date. ‘helght. charge.
. Feet, | Sec.—ft
January 3l.....ooiii i e 49 Junel3. ... ....... e 1.15
February 17. June2l.. ... L. 1.45 32
Fehruary 24. June 20, ...l 1.60 39
March 13. ... July 25, ..ol 67
March 23.. ... Aungust 11. e 1.65 35
March 20_._ . September 6 e 1. 40 18
April 1o... ... September 2 i 1.18 11
May 1t..... October24.. ... ... ... ...... 1.12 95
May 15..... Novem:ber20. .. ... ... ... .. 1.13 &5
May26. . .. ...

. o ’ N
Day. | Nov. . Y. 2 . Day. Nov. | Dec. i Day.

20 =TT T W BD

J[on,thly discharge of Tuttle Creck mear Lone Pine, (al., for 1906.

1)1<;cha.rgﬂ in sec rmd feet ‘

Total in
\ acre-feet.

Month. — -
Maximum.' Minimum. | Mean.

|
January. [ e i a’.0 307
Februar .4 4.8 267
9
[§

S ’ N

264
321

RO W

—e D

wooRl RS moa

| oo

—
t

a Estimated.

NOTE.—The daily discharge February to December was obtained by interpolation between measure-
ments. Values are approximate.

COTTONWOOD CREEK NEAR OLANCHA, CAL.

Cottonwood Creck discharges into Owens Lake from the Sierra
Nevada; measurements are made near the foothills.

The station was established September 25, 1906. It is located
about 15 miles south of Lone Pine and about one-fourth mile above
the point of crossing of the T.os Angeles conduit.
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The channel is straight for about 40 fect above and 50 feet be
the station. The right bank is high, rocky, and wooded: the le
comparatively low and not wooded; but neither bank is likel
overflow. The bed is rocky and permanent, and there is but
channel at all stages, but the current is very swift. At low w
the stream is about 10 feet wide and 1 foot deep. Measurements
made from a plank used as a footbridge.

The gage 13 a stafl nailed to a post.

Discharge measurenents of Cottonwrood Creck wear Olancha, Cal.. by (. R. Shuey, in,

{rage -

y . I Gage
Date. neight.  charge. Dute. height. |
|
Leet. | Seeft. Feet. S
January 6 ... ...l . So6 | June 280 .
12 July 100 .o
28 July 24, .
31 \ugust 120 ... L.
158 Neptember 2h o
151 (hvtober 26w oo oL
43 Nevember 2t a

a Measnured at regulur station.

Daily gage height, in fect. of Cottonwvood Creck near Olancha, Cal., for 1906,

T = — - - -
Day. 'S Dec. l Duay. Sept.] Oct. | Noy.

Monthly discharge of Cottonwood Creel near Olancha, Cal., for 1906,

Discharg~ in second-feet.

i
| oty

Month. — - e
Maximnm.‘ Minimum. | Mean. | #T
|

January... ... . . Tt 5.5 6.2
February.. .oo..o.o.oo0 il . 9.4 7.4 8.2
13 9.5 10.9
35 14 24,2

138 | 10 114

434 172 333

287 166 226

- P . 161 w00 104
September. .. ... L.l e 68 22 42.4
October. ... ... ... 2 19 15.9
Novembe e e 17 9.0 ( 13.3
December. ... pa] | 9.0 12.8
The year_ ... ... e . Y 55 758

NoTte.—The daily dis harge Jaunarg to September was obtained hy interpolation hetween me:
ments. During high water measurements were made below the point of diversion. ro that th
charge is probably toolow. Vilues are approximate.
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ASH CREEK NEAR LONE PINE, CAL.

Ash Creek discharges into Owens Lake from the eastern slope of
the Sierra Nevada. Numerous measurements have heen made on
this stream during 1906, but they have not been made at the same
point, although all were above the point of diversion.

Discharge measurements of Ash Creek near Lone Pine, Cal., by G. R. Shuey in 1906.

Date. \ Discharge.

| See-ft.

June 29 . a8

July 10 31
August 1 5.4
September ‘ 3.2
October 26 | 2.8
November 21 .. .. 2.4

Monthly discharge of Ash Creck newr Lone Pine, Cal., for 1906,
l Discharge in second-feet. .

Month. _ 0 _| Motalin

‘MaximunL Minimum.! Mean. | acrefect.
| o 0 )
January....o...o. L ... 2.2 1.3 1.7 105
February . | 3.5 24 3.2 178
March. ... ' 5.2 4.0 4.5 277
April. .0 '’ 54 3 104
May... . ol 12 148 \ "0
June........ | a8 17 \ 30.6 1,820
July ... ... . \ 33 0.0 23.3 1,360
August..... by 5.0 a.8 ‘ 357
September. .. ... el ‘ 50! 3.2 4.0 238
October. ... 3.2 2.5 | 3.0 184
November. . 2.7 2.4 2.5 149
December. . ... i \ a2 135
The year. ... ... ... 8.8 6,410

a Estimated.

NoTE.- The daily discharge January to November was obtained by interpolition between meas-
urements. Values are approximate.

MISCELLANEOUS MEASUREMENTS IN OWENS RIVER DRAINAGE BASIN.

The following is a list of the miscellaneous discharge measure-
ments made in the Owens River drainage basin during 1906:

Black Rock Springs near Independence, Cal.—These springs are
near the foothills, about 8 miles northwest of Independence, and the
water from them discharges into Owens River. The following
measurenent was made December 12, 1906, at the point where the
water emerges from the ground.

‘Width, 11 feet; area, 19 square feet; discharge, 27 second-feet.
Cottonwood Creek: near Lone Pine, Cal—This stream discharges
into Owens Lake from the eastern slope of the Sierra Nevada. The

following measurement was made September 26, 1906, at the mouth
of the canyon where the stream enters the valley:

Width, 10 feet; area, 12 square feet; discharge, 25 second-feet.
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Fish Springs near Tinemaha, Cal—These springs are near
foothills, about 8 miles south of Big Pine, and the water from tl
discharges into Owens River. The following measurement was m
December 7, 1906, in a flume near their source:

Width, 7 feet; area, 20 square feet; discharge, 36 second-feet.

Georges COreek near Independence, Cal.—This stream is tribut
to Owens River from the eastern slope of Sierra Nevada. The
lowing measurements were made in 1906, at the mouth of the c
yon where the stream enters the valley:

September 7: Discharge, 25 second-feet.

October 30: Discharge, 4.8 second-feet.

Independence Creek: near Independence, Cal.—This creek is tri
tary to Owens River from the Sierra Nevada. The following -
urements were made in 1906:

September 11, at mouth of canyon: Area, 11 square feet; discharge, 28 second-

November 13, at Pinon ditch: Width, 5.4 feet; area, 3.3 square feet; disch:
5.3 second-feet. ’

Lone Pine Creek mear Lone Pine, Cal.—This stream Is tribut
to Owens River from the eastern slope of the Sierra Nevada.
following measurements were made in 1906, at the mouth of
canyon where the stream enters the valley:

September 8: Width, 10 feet; area, 12 square feet: discharge, 31 second-feet.

September 24: Area, 9.3 square feet: discharge, 20 second-feet.

Octoher 23: Width, 8.3 feet; area, 6.7 square feet; discharge, 10 second-feet.

North Fork Oak Creek near Independence, Cal.—This strean
tributary to Owens River from the eastern slope of the Sierra Nevs
The following measurements were made in 1906:

August 20, in canyon: Area, 7.8 square feet; discharge, 49 second-feet.

November 17, 3 miles above junction with South Fork: Width, 4.3 feet; area
square feet; discharge, 12 second-feet.

November 19, at junction with South Fork: Width, 8 feet; area, 4.6 square
discharge, 12 second-feet.

South Fork Oalk Creek near Independence, Cal.—This stream is so
of North Fork and is tributary to Owens River from the eastern sl
of the Sierra Nevada. The following measurements were made
1906:

August 20, in Canyon: Area, 9.9 square feet; discharge, 52 second-feet.

November 19, at junction with North Fork: Width, 6.5 feet; area, 3.3 square
discharge, 4.3 second-feet.

Shepherds Creek near Independ-nce, Cal.—This stream is tribut
to Owens River from the eastern slope of the Sierra Nevada.
following measurements were made November 14, 1906:

At mouth of canyon: Width, 6.5 feet; area, 3.9 square feet; dishcarge, 5.4 sec
feet.

At fork 4 miles east of canyon: Width, 6 feet; area, 4 square feet; discharge
recond-feet.
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Taboose Creek near Tibbetts, Cal.—This creek is tributary to Owens
River from the eastern slope of the Sierra Nevada. On December §,
1906, a measurement was made on the upper road crossing 2 miles
above gaging station.

Width, 8 feet; area, 3.6 square feet; discharge, 5.4 second-feet.

Thebaut Creek mear Independence, Cal—This stream is tributary
to Owens River from the eastern slope of the Sierra Nevada. On
November 17, 1906, the following measurement was made at the
mouth of the canyon where it enters the valley:

Width, 1.4 feet; area, 0.5 square foot: discharge, 1.6 second-feet.
MOHAVE RIVER DRAINAGE BASIN,
DESCRIPTION OF BASIN.

The Mohave River rises on the northern slope of the San Bernar-
dino Mountains, and, flowing in a northerly direction, finally disappears
in the sands of the Mohave Desert. This stream has few tributaries,
the only ones of importance being West Fork and Deep Creek, which
have their source in the higher elevations of the Sen Bernardino
Mountains. The formation is of granite, with a good covering of
soil.  On the higher elevations there is a considerable growth of tim-
ber, which diminishes as one approaches the lower reaches, changing
to a light growth of brush and grass, finally merging into the barren
desert. During the greater portion of the vear the stream bed is
dry below the junction of West Fork and Deep (Crek, where the
waters disappear in the sand and gravelly bed of the stream. Water
again rises at a point lower down on the river above Victorville,
where the gaging station is located. Water 1s diverted above and’
below the gaging station, but is again returned to the river chanmel.
There are several artesian wells along the river above the gaging
station, the water being used for irrigation. This stream does not
discharge in any large quantity except during an extremely heavy
rainfall in the winter months. The precipitation throughout this
basin is very light, with the possible exception of the higher clevation
of the San Bernardino Mountains, where there is a considerable fall
of snow during the winter months, which melts in the early spring.

MOHAVE RIVER AT VICTORVILLE, CAL.

This station was established February 27, 1899, and discontinued
July 31, 1906. It is located in the town of Victorville, a station on
the Atchison, Topeka and Santa Fe Railroad, where the Mohave
River passes through a narrow gorge locally known as the ' Narrows.”
The conditions at this station and the bench marks are deseribed
in Water-Supply Paper No. 177, page 87, where are given also refer-
ences to publications that contain data for previous years.
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The gage heights observed at this station in 1906 are of no va’
therefore no discharges have been computed.

Discharge measurements of Mohave River at Victorville, Cal., b_/ P. H. Leahy in 19

ol Gfl D - ’
age is Gage T
Date. helght } charge. l’ Date. Jhelght‘ ch:
‘ Feet. | Secft. | | Feet. 'Se
January 2. oo . . .. 03 } 65 | March 28 e :
January 6. U, : 63 ‘ March 350 ............. - 3 '
January 9 4.03 67 1 March 31, ..., .30 ;
Jamuary 12.. / April 200 o .. . . 60,

February
Fehruary

1. 00
January 1b_. e April 6. .o
January - 17 April 10. ..ol
Januar) 11 April 13 ool
Januar 10 April 17
January 3. R 10 April 20
February | 10 Aprid 2. ...
February ti_. . 10 ‘ April 28, ..
February 10 . 10 May 1
B 1 "
|
i

February 21 o 12 May 19
Febrnary 24. .. 2 May 2 |
February 27.._ 0S June 1

Marcg 2. 1t June 10. ... :
March 7. .. 11 June 7.l
March 9. 10 | June 24, ..ol

June 29 ...

July b ool
July 13, ...
Jaly 19. ... .......

o e Y
= —
f==} &

November 12 e. ... ...

a Meusured by Burrage and Leahy. h Measured by W. B. Clapp. cMeasured by W. F. Ma

SOUTHERN PACIFIC OCEAN DRAINAGE.
GENERAL FEATURES.

The Southern Pacific Ocean drainage includes those streams so
of San Francisco Bay whose waters, in times of flood at least, re:
the Pacific Ocean.

SAN DIEGO BAY DRAINAGE BASIN.
DESCRIPTION OF BASIN.

The principal streams tributary to San Diego Bay are Tia Jua
Sweetwater, and San Diego rivers.

The Tia Juana is not measured at any regular station, but stati
are maintained on Cottonwood Creek, which dis~harges into it ab-
30 miles east of San Diego city, and on Pine Creek, a branch of C
tonwood, and stations are also maintained on Sweetwater and S
Diego rivers.

Measurements in this basin are made for use in connection w
the construction of reservoirs for irrigation purposes.

COTTONWOOD CREEK NEAR JAMUL, CAL.

Cottonwood Creek rises on the west side of the San Jacinto Mo
tains, I the southwestern part of San Diego County, at an elevat
of about 5,000 feet, and flows in a southwesterly direction, discharg
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into the Tia Juana River just above the C'alifornia-Mexico boundary
line and about 30 miles east of San Diego city. Its drainage basin
is rough and broken, with numerous hills and gorges and only a few
small valleys. A serubby timber growth throughout the basin con-
sists mainly of oak, with some sycamore and cottonwood. The anunual
precipitation varies from 10 to 30 inches and is mainly in the form
of rain. The light snewfall on the higher parts of the area melts rap-
idly, increasing the torrential nature .f the run-off. There are several
dam sites in this basin, at least two of which have been utilized.
The rock formation through which the creek flows is a loose granite
with a good soil covering.

The station was established December 14, 1905. It is located at
the Barrett dam site, about 8 miles north of the California-Mexico
boundary line, and is reached by driving from San Diego to Jamul
raneh house, about 20 miles cast «f San Diego, then driving to the
dam site, about 15 miles farther east, making the total distance from
San Diego about 35 miles.

The measuring section was first located on the broad crest of the
concrete foundation wall of the original Barrett dam, but some time
in the late summer the gage was removed on account of constructive
operations i connection with the new dam.  Above this section the
channel had filled in so that the saud was level with the crest of the
wall, while on the lower side the water had a free {all of 30 feet. Ver-
tical timber walls had bee. built up at each er.d of the dam, so that
the width of the channel at all stages was 70 feet.  The grade above
the section was heavy, so that very high velceities preveiled in flood
stages. A new section has been selected a few hundred feet above
the old one, at the foundation of the new dam. At low stages the
flow is restricted to a rectangular wooden flume through the founda-
tion wall, but at higher stages the flow is over the entire length of the
foundation wall.

Discharge measurements are usually made by wading, except in
high stages, when only flcat measurements can be made, owing to the
torrential nature of the stream. In low stages a section suitable for
wading is always used. There is no cable and car equipment at this
station.

The old gage was a 2 by 4 inch pine scantling, graduated to feet and
tenths with black stripes aud staples and attached in a vertical posi-
tlon to the timber wall on the left bank. The new gage is in two
sections, a low-water gage attached to the foundation wall near the
wooden flunie and a high-water gage fastened to bowlders on the left
bank. During 1906 the gage was read twice a day by Joe Hooker.
No permanent bench mark for reference has yet been established.
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Discharge measurenients of Cottonuwood Creck near Jamul, Cal., in 1905-6.

! . | ves | Area of Gage '

Date. | Hydrographer. W ]dth'i section. | height.  ch

1905. Feet. ., Sq.ft. Feet. Se
November 18... W.B. Clapp........ ... . . 270 [V T
December 14... C.H. Lee.. ... ... ... 5 1.6 0.05

1906.
January 5...... . WOV, Hardy 6 2.9 0.10
January 19. [ doo.ooool. .. 16 6.7 0.21
January 10 [ doo oo ooooliL P . 22 12.5 0.30
January 20.....[.....dooo oo 70 20 0.40
January 20. B e -0 28 0. 50
January 20. B . 70 29 0.55
February 3. doo L .10 3 0.05
February 14.. B 20 8.7 0.23
March 11. .. sdoo o 21 7.7 0.12 !
March 12 . 70 71 1.21
March 130a.. 70 154 2,20,
March 16a.. 70 57 0.82'
March 2le.. 70 41 0.58
March 24a.. 70 420 6.00 1 .
March 254, 70 455 6.50
March 31 a_. 70 77 1.10
April 7a. 70 57 0.81
Aprit 19. . 0 37 0. 59
May §.. 70 27 0. 40
June 22. 36 9.9 0.28
Octolier 2.8 0.8 __.......
Novembe 6 . 5.4 ‘ 50.90
December 15,1 ... 6 6 2.00

|
a Measured by floats. h New gage.

Monthly discharge of Cottonwood Creck near Jamud, Cal.. for 1906.

{ Discharge in second-feet. -
Month. — : Tot
‘Muximum. , Minimum. | Mean. nexe
PR _ ) B
JAMUATY < oo i f 39 { 2.0 15.5
Felbruary ... i il 100 7.0 24.1
5,800 5.0 504
350 93 176
93 20 54.9
55 20 30.5
93 2.0 12.0
| 51 .9 6.0
| 4.8 1 .8 1.3
‘ 7.1 .9 3.0
| 33 7.6 20. 4
| 375 ! 30 80.8
The year. . ... il 5,800 .8 84.9

No1eE.—Discharges were ohtained by the indirect method for shifting channels. Values are f:

PINE VALLEY CREEK NEAR JAMUL, CAL.

Pine Valley Creek flows in a southerly direction and enters Cot
wood Creek about 1 mile north of Barrett’s dem. Its drainage
is about half of the total drainage area of Cottonwood Creek a
Barrett’s dam. The gaging station is located a few hundred feet a
the confluence of the two creeks and was established in January, !
It is reached in connection with the Cottonwood station by dri
from San Diego.

The channel at the station is composed of shifting sand, ar
straight for about 200 feet above and 250 feet below the poir
measurement. The right bank is high and rocky and not subje.
overflow, while the left bank is liable to overflow in very high st:
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forming two channels. In almost all stages measurements can be
made by wading, but two wires have been stretched across the channel
50 feet apart for convenience in float measurements. There is no
cable and car.

The gage, which during 1906 was read twice a day by Joe Hooker,
is a piece of 2 by 6 inch pine painted white and graduated to feet and
tenths with staples. It is fastened to a small tree in a vertical posi-
tion and the graduations run from 3 to 9.9 feet. The initial point
for soundings is the top of a bowlder on the right bank marked with
a ring of white paint. The top of this bowlder is also taken as a
bench mark, with assumed elevation 1,600 feet. The zero of gage is
13.16 feet below, or at elevation 1,586.84.

Discharge measurements of Pine Valley Creek near Jamul, Cal.. in 1906.

. I - \ . - " Area of | Gage Dis-

Date. R Tydrographer. | Width. Cotion. Teight. charge.

. Fect. Sq. ft. Feet. Sec.-ft.

Junuary 5., W. V. Hardy [ B R 1.8

Tanuary 19 [ d 14| 7.2 3.10 14.4

Junuary 19 [ 34 ‘ 12.3 3.20 17.6
January 20. .. .. [ 41 19. 4 3.45 " 41
February 3..... ... % 2.8 2.94 § 4
February 5.0 ..., 42 13.1 3.12 20

March 11 ..., ._._. 12 5.4 3.00 8.2
April 19 ... ... 46 23 4.50 57
Mavs... ... . 7 16 4. 40 32

June 22000 .. L 17 4.8 4.20 7.7

October b W. F. Martin. .. 2.8 0.21 4,00 0.24
November 27... W, V.o ardy. .. oo . 1t 4.1 4.21 6.7
December 15, .. oo doL o [t} 6.7 4.30 14.6
|

Daily gage height, in fect, of Pine Valley Creek mear Jamul, Cal., for 1906.

Duay. | Jan. | Feb. | Mar. | .\pr. ‘ May. | June. | July. | .\ug. | Sept. ! Qct. | Nov. Dec.
3.00 | 300 4.90 440 412 | 402| 3.95 | 3.04| 410 415
2.95 | 3.00 | 4.90 \ 4351 412 | 401 | 3951 403| 405| 420
295 | 2.0% | 4.75 435 4111 401 | 3.95| 410 | 4.05| 4.20
2,05 3.00 | 475 430 | 412 4.00‘ 3.051 3.98| 400| 4.20
296 304 450 | 430 4130 3.95| 3.94' 3.80| 410 | 420
3.24 \ 298 } 475 4.30 4.10 3.93 3.94, 3.55: 410 4.25
3151 2,027 480 430 | 420" 3.50 | 4000 3.60 | 4.10| 4.25
3.07 | 2931 4.70 430 | 420! 3.79 400 3.70 | 410 | 4.25
300 2,02 465 430 | 122] 3.76 3.98| 3.75| 410! 425
3.01 293 463 4.30 | 4.20| 3.65 3.98| 3.80| 4.10| 4.20
31 2.97 1 4.60 4.25 4.17 3.00 4.00 1 4.00 4.05 4.25
3.01 435 435 4 4200 415 3.35 4.00' 4.9 | 410 | 4.30
3.0, 500, 460 4 420 412! 348, 4001 405 4101 445
3.00° 4.03 4.55 4.40 420, 412 | 3. 40 4. 0% | 4.05 4.05 4. 45
4 mi 3.70 | 4.55 4,40‘ 420 410 3.37 412 3.95| 410 430

! ‘
3601 404 450 440 420} 411 3.00 4.02| 3.950 410 430
3.40  3.95| 450 4.35 \ 420, 410| 270 405! 400 410| 420
330, 3.60 | 450, 4.35| 420 410 440 3.96°' 400’ 410 | 4.20
3.28 350 | 450 4.30 | 415, 411 440 | 405 4.10°' 4.05| 4.30
390 | 3.3% | 4.50 | 4.30 ’ 415| 410| 420 403 405; 4.05| 4.20
3. 445 430 410| 407, 420 3.98 410 410 | 420
3. 98 £450 £40' 420 405] 42| £02 410 410 415
3. 450 | 440 4.15| 406 420 391 405 420 4.2
3. 450 | 440 415 406, 410 | 401 410. 420 420
3. 450 | 440 415 | 405! 418 403 405| 420 4.2
50 | 450 415 | 4.051 4.18 | 400 400 ‘ 420 4.20
.50 | 445 415 405] 418 | 404' 410 420 430
65| 450 | 420 | 404' 4.16| 3.95 410. 420 470
....... 75| 4501 415| 4030 410| 3.92 410, 410 4.60
65| 4.40' 415 402 400 | 400 400" 415 450
,,,,,,, 4.401,..,_. 402 400 | 410 450

8591—1IRR 213—07——5
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Monthly discharge of Pine Valley Creck near Jamul, Cal., for 1906.

! Discharge it sccond-feet. T
Month. - B o

Maximum.| Minimuin. | Mean.,  #¢f
|
January 41 1 0.4
Februar - D] 5 19,4
Murch 1,500 3 156
April. 150 44 80 6
May.. . 7 15 30.4
JUnC . il 2 1.8 0.8
July . . ! 8.2 .6 26
August. ... e s 32 0.0 4.0
SenteImber. ... i 2.7 .2 .6
Octoher. ... ... IR ‘ 1.8 0.0 .8
Novemher. ... .o 6.5 .3 2.6
December. . .. ...l ‘ 114 ( 4.2 20.1 |
THE FOAT -« - - e oot oo 1.500 J 0.0 20.6 J

NoTE.—Discharges were obtained by the indirect method fer shiftiug channels.  Values are a-
mate.

SWEETWATER RIVER NEAR DESCANSO, CAL.

Sweetwater River heads on the west slope of San Jacinto M
tains in the west-central portion of San Diego County and flows
southwesterly direction, discharging into San Diego Bay near Nat
City. The highest parts of the basin are found about 2 miles
of Cuyamaca, at an elevation of more than 5,000 feet. This |
consists of a loose granite formation, and the topography is
much broken with numerous canyons, mountain peaks, and :
valleys. There is a serubby timber growth on the highlands,
sisting mainly of oak brush. The annual precipitation in the |
varies from 5 to 20 inches near National City, but increases o
higher elevations up to from 30 to 60 inches near Cuyamaca, w
20 to 30 inches of snowfall occur in some years. The run-off in
face flow is heavy in the spring, but during the summer and fal
surface flow entirely disappears in the sands of the lower reach

This station was established December 9, 1905. It is locate
the Ellis ranch, about 1 mile south of Descenso post-office, a-
reached by stage from Lakeside. This station is at an elevatic
3,300 feet and has a drainage area of only 40 square miles, w
is almost rectangular in outline, being about 10 miles long 1
and south and 4 miles wide.

The station is equipped with cable and car, but measuren
can always be made by wading, except at very high stages.
bed of the stream is composed of sand and gravel, with iso
bowlders, and is subject to more or less change. Both banks
be overflowed at exceptionally high stages. The channel is str
for 150 feet above and 300 feet below the station. A dense gr
of willows on each bank has been cleared away for 20 feet a
and below the cable. The grade is heavy above the section, so
high velocities are encountered at the highest stage, when only
velocities can be taken.
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The gage consists of a 2 by 6 inch pine timber painted white and
graduated to feet and tenths. Tt is bolted to granite bowlders on
the left bank, and is in three sections—two for low water and one
for high water. The graduations extend from 2.8 to 10.7 feet.

The initial point for soundings is the head of a big rail driven in
the base of the vak tree anchorage on the right bank. The bench
mark is the highest point on the bowlder to which the lowest low-
water gage is fastened, and is 20 feet upstream from station 60 of
cable. Tt is marked 0.0 in white paint and its elevation is assumed
to be 3,300 feet. The zero of the gage is 5 feet below the bench
mark, or at an elevation of 3,295.0.

During 1906 the gage was read twice a day by C. H. Elhs.

Discharge measurenients of Sweetwater River near Descanso, C'al., in 1905-6.

5 ‘ - Area of  Gage Dis-

Date. Hydrographer. ‘ Width. section. height. charge.

1905. : Feet.  Sq.ft. Fect. ‘ Sec.jt.
September 11a. D. W, Murphy.. ... | P 0.4
November 21..." C. H. Lee - 0.9 3.5, 11
December 10, ..do. ... I | 6 | Lo } 362 | 23

|

1906. i ' | i
January 6... ... 6.5 1.7 3.62 2.7
January 23.....1 1n | 4.9 3.79 | 9.3
TFebruary 4.. 10 | 3.7 3.68 ! 4.8
February 15.. .. 40 41 4.60 115
February 16. .. 38 35 4.50 a6
February 16... 36 30 4. 40 5
February 16 .. 36 27 4.30 62
February 16. .. 34 22 4.20 51
February 16 . 32| 20 4.10 46
February 17.... ... . 31 15.9 4.00 32
February 19..... .. _. 30 | 124 3.90 20
March 10. ... ... .. oI 5.1 3.88 10.7
April 5. ... ... 40 32 4.85 81
April 6. ... 41 33 4.65 74
April 18. ..., .. - 36 14 4.27 37
April20. ... .. R 35 13 4.20 35
May8.......... .. d . 31 10. 4 4.05 24
June 19........ C. H. .. .12 2.6 | 3.60 4.3
August 7. ... . RB.S. Hawley.. . ... ... ... ... ... ' 2.5 0.8 . 3.16 1.1
October 9......: W.F. Martin . .. ... ... ... ..... 2 1.2 3.15 1.1
November 28...0 W. V. Hardy.... ... ................. 6 3.2 3.20 4.4
December 13 .. e do. .ol 12 6.8 3.48 12.7

a Weir measurement.

Daily gage height, vi feet, of Sweetwater River near Descanso, Cal., for 1905-6.

Day.

3.58 3. 62
] 358 3. . 64
o] 3.64 -3 63
368 3.6 . 65
RERCRIE: 3.0 . 65
365 3, 69
360 3. .66
3.0 \ : 3.6 72

a Estimated.
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Daily gage height, in feet, of Nweetwater River wear Descanso, (ul., for 1905~6—Con

Nov.

|
Diry. } Jan. ‘l Feh. ( Mar.  Apr.

May.;‘.lum'. July. Aug. Sept. Oect.

RN 48 L 345 82 R3 315 anz2
Yool s +7 4 34 3.2 33 315 az2
37 3.6 4.7 4. 3.4 3.2 33 315 aBe
3.7 3. 4.6 1. 3.4 3.2 0 3.3 315 a2
565 3 L7 4 34 32 33  al 3.2
3.6 3 47 4 34 3.2 33 31 ‘ 3.2,
30003 165 4 3.4 a2 asoai a2
3603 16 4 3.4 32 33 | 31 ¢ 3.2
5.6 R 46 L 3.4 | 32 | 3.3 r 3.1 32
363 £ 4 3.4 3.13} 3951 301 ‘ 315
3,95 145 | 4 3351 315 323 31 | 315
D30 | 44 | 4 3.35 a3.15 3. 31 315
39 | 505| 44 | 4 3.35 315 3 31 315
3.9 ‘ 4.5 435 4 3.4 ‘ 3. 15‘ 3.3 3.1 3.2
4451 44 447, 3 34 315 365 3.1 as.2
43 4 13 | 335 315 345 3.1 la31s
41 4 4.3 335 3.3 3.2 315 a3.1)
3.05 4 33 3.6 32 313 313
3.0 4 33 36 313 31 31
38 4 33 33 313 315 315
|
3.95 4 3.3 | 3 45‘ 3.15, 313 3.15
40 4 33 | 34 | 31 | 35 34
205 4 3.3 1 34 31 32 345
39 T 33 345 313 32 3.3
3.8 G A% B3 3 32 83
4. 3.35
5. 3.3
5. 3.25
4. 3.25
1. 3.2
4. 3.2

Monthly discharge of Sweetwater River near Deseanso, Cal.. for 1906.

[Drainage area, 40 square miles.]

| Discharge in second-fect. ’ Run-off.
' Total in -
Month. N
‘ Muximum. | Minimuni.  Mean. ‘ acre-feet. Siﬁl_gnf} r ]fg(r
Janaary. ..., 14! 2.0 ST 534 0.217
Februarv. .. 86 4.2 22.3 1,240 558 |
March. . . 1.250 17.6 ‘ 180 | 11,100 450
April. . 84 26 AR5 2,800 1.21
May.. .- 36 13 21. 6 1,330 .
June . 15 2.6 7. 418
July.... - 26 1.2 1.8 112
August. .. - 4.6 1.1 1.8 108
September A 1.0 1.5 90
October. . | 14| 1.0 1.1 G8 |
November . ‘ 12 ‘ 1.1 ‘ 3.0 177
December. ... oLl 66 4.4 10.1 ‘ 121
The Year. ........coooooo.. 1.250 | 1.0 ‘f 25.6 18,200 |

NoTE.—Discharges were obtained from several rating tubles covering short periods of time.  V
are fair.

SAN DIEGO RIVER NEAR LAKESIDE, CAL.

San Diego River has its headwaters on the west side of San Jaci
Mountains-in the western portion of San Diego County, and flow
a southwesterly direction, discharging into tle Pacific Ocean
north of San Diego city. This drainage basin lies just north of
Sweetwater drainage basin and south of the Santa Ysabel ba
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The extreme headwaters reach almost to the Santa Ysabel Indian
Reservation on the north, and include the Cuyamaca reservoir. The
topography of the basin is very rough, owing to numerous narrow
canvons with small streams and mountain peaks, some of which have
an elevation of 6,000 feet. The discharge is heavy in the spring and
is of a torrential nature, but during the summer and falt there is no
surface flow in the lower portion of the basin, the water disappearing
in the sands 30 or 40 miles above San Diego city. The annual pre-
cipitation ranges from 10 to 20 inches near San Diego and from 20
to 30 or even 50 inches in the mountains, where some of it appears as
snow. The formation is a loose granite and there is orly a scrubby
timber growth.

This station was established in December, 1905. Tt is located
about 1 mile northwest of the Lakeside hotel and about three-fourths
mile above the railroad station, on the road from Lakeside to Padre
Barona Valley. It is 23 miles northeast of San Diego and is reached
by the San Diego, Cuyamaca and Eastern Railway.

This station has a cable and car equipment, but, ercept in high
stages, discharge measurements can always be made by wading. The
bed of the stream is composed of a fine, shifting sand which supports
no vegetation, and the channcl is continually changing from side to
side in low water.  The left bank is high and rocky above the station
and not liable to overflow, except below the measuring section.  The
right bank is composed of old river deposit and is subject to overflow
above and below the station in very high stages. The channel is
straight for 200 feet above and 250 feet below the station. The
willow growth on right bank has been cleared away 20 feet above and
below the cable.  In low stages the quantity of water flowing on the
surface depends on the saturation of the sand, and measurements
will appear inconsistent, owing to the filling and scouring.

The gage consists of a 2 by 6 inch pine timber painted white and
graduated to feet and tenths. Tt is on the left bank end is in two
sections, a low and high water section, each bolted to granite bowlders.

The graduations extend from 2 to 7.8 feet.

The initial point for soundings is the head of a large nail on the
left bank driven into a soft granite rock and painted yellow. 0.0 in
yellow paint is placed on the rock. A reference bench mark has
been established on the top of the flat bowlder lying between the
sycamore tree supporting the cable on the left bank and the bowlder
used for an anchor. Tt is 8 feet downstream from station 20 of eable
and is surrounded by a ring of white paint and has the assumed eleva-
tion of 400 feet marked on it. The zero of the gage is 7.77 feet below
the bench mark, or at an elevation of 392.23 feet.

During 1906 the gage was read once a day by J. H. Lucas.
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Discharge measurements of San Diego River near Lakeside, Cal., in 1906.

Date.

1906.
January 9 . .. [ W. VL1
January 24 __|..._. do.
Fehruary 6 ... ..do.

February 12...|..... do.
..... do.

February 20. .
February 22.

March 14

June 20. ..
August &
December 19, .

March 13 ... .| ... do..

e H Leel il
R. 8. Hawley
W. V. Hardy

Gage
height.

Hydrographer. Widtl. é\egt?r;;f
Feet. | Sq.7l.
Tardy ... ..o ... R 0.7
____________ 28 8.3
€ 1.2
...... 5 24
98 25
5€ 42
58 39
....... 34 30
5 12
6 123
. 73 166
63 75
,,,,,, a2 60
62 W
5 i
571 39
,,,,,, a7 47
5 46
........... ob 37
5€ l 30
55 36
1C | 2.0
........ Z 4

=

0000 10 0 00 00 i e b e i 0 a g b a0 0 00 00 00 00 10 85 1D
—
>

DRy
cha

Sec

&

LI D L DO D
O@Cﬂi—:l\.‘/;‘l~1;’1i€

a listimated, water too shallow to measure.

Daily gage height, in feet, of San Diego River near Lakeside, Cal.. for 1905-6.

1905. | 1906.
Day. - , —
Dec. ‘ Jan. ‘ Fel. | Mar. | Apr. ' May. ‘June. | July. | Aug. | Sept. | T
' |
266 200| 332 49 42 38 | 3.45| 3.4
266, 2.91| 3.26| 475 415 3.75! 3.45| 3.4
2,66, 2.91| 3.20( 4.65 4.0 | 3.75! 3.45| 3.4
267 2.01 | 320| 4.6 | 3.95{ 3.75| 3.45 | 3.4
268 292 3.280 45 | 3.9 | 3.7 | 3.45| 3.4
2.60 | 2.68] 2.98| 3.18 | 45 | 3.95| 3.7 | 3.45| 3.4
2,60 | 2,68 3.02| 3.12| 4.5 | 3.9 | 3.7 | 3.4 | 3.4
2,60 | 268 3.12| 3.11| 4.55] 3.85( 3.65| 3.4 | 3.4
2,60 | 2.68| 3.021 3.10| 4.45| 3.85| 3.65| 3.4 | 3.4
2062 | 2.67 3.12\ 308 44 | 3.8 | 365 3.4 § 34
262 2,66 3.15| 3.08| 4.35| 3.85( 3.6 | 3.4 | 3.4
2.63' 265 3.18| 3.20| 4.35| 3.85| 3.6 | 3.4 | 3.4
263 265 3.18| 4.50| 4.25| 3.9 | 3.¢ | 3.4 | 3.4
263, 2.66] 3.20| 410] 42 | 3.85| 3.¢ | 3.4 | 3.4
263 266+ 3.28( 3.96| 42 | 3.8 | 3.55| 3.4 | 3.4
263 267 4.00| 405| 4.2 | 3.8 | 3.55| 3.4 | 3.4
2,63 267 3.641 4651 42 | 38 | 3.5 | 3.4 | 3.4
2.64 | 2.67| 3.48| 436| 42 | 3.75| 3.5 | 3.4 | 3.4
2,64 | 2.74| 3.41| 425| 415| 3.8 | 3.5 | 3.4 | 3.4
2,66 3.91| 3.28 | 3.94| 41 | 3.75| 3.5 | 3.4 | 3.4
2.66| 3.40| 3.26 ! 3.88| 4.15| 3.75| 3.5 | 3.4 | 3.4
2.66 | 3.35| 3.5¢! 3.84| 41 | 3.75! 3.5 | 3.4 | 3.4
2.6 | 3.63| 3481 3.90| 41 | 375 3.5 | 3.4 | 3.4
2.65 3. 3. 558 | 4051 3.75' 3.5 | 3.4 | 3.4
2.65 3. 7.00 | 4.05] 3.75 3.45| 3.4 | 3.4
L S 2.65 3. 6.88 | 4.0 | 3.75| 3.45 3.4 | 3.35
27, 2. 67 3. 580 | 4.0 | 3.85| 3.45| 3.4 | 3.351).
28 2. 67 3. 542 | 4.05| 3.75| 3.5 | 3.4 | 3.35).
20, 2.67 514] 42 | 3.95, 3.5 | 3.4 , 3.35.
30.. 2,66 4.96 | 4.25| 3.85| 3.5 | 3.4 | 3.351.
RS SR U 409 .. 3.8 |....... 3.4 | 3.35

NoTE.—The river was

dry September 9 to Decem’er 3, 1906,
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Monthly discharge of San Dicgo River near Lakeside, C'al., for 1906.

[Drainage area. 208 square miles.}

Discharge in second-feet. Tun-off.
- - - — - -| Totalin it -
Month. | acre-feet. |Sec.ft D
" ing a eet. |Sec.-ft. per epth
Maximum. | Minimum. l Mean. sc.mile. | in inches.
Jamuary . o 212 0.6 16 7 1,030 L0801 .09
February ..o 252 1.4 43. 6 2,420 210 .22
March. .. . ~,800 15 (83 42,000 | , 3.28 3.78
Apribooooo . 890 105 207 16, 500 1.33 1,48
May._ oo 170 39 65,7 4,040 .216 .36
June, oo ... &l 2.8 15.1 RO8 L073 .08
Faly .. 2.8 .8 1.2 74, . 0058 007
August.. oo .8 .4 U 37 . 0029 . 003
September. ..o ... .3 0 .1 6 - 00048 | . 0005
October . .. ... ... 0 0 0 0 .00 i .00
November. L0100 0 0 0! 0 00 oo
Deccmber. 00T 152 0 1.0 | 676 03 | lod
—— e
The yeaT.. ... 3,500 0 92,8 | 07,700 ' 446 1‘ .08
|

NoTE. Discharges were obtained by the indirect method for shifting channels. Values are fair.

BERNARDO RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Bernardo River, or Santa Ysabel Creek, as it is known at its source,
rises in the Volcan Range, on of the western ranges of San Jacinto
Mountains, in the western part of San Diego County, at an elevation
of 5,600 feet, and flows in a westerly direction through the San Pas-
qual Valley, below which it takes its true name and empties into the
Pacific Ocean just north of the mouth of San Diego River. The upper
part of this basin is on a loose granite formation and has a very rough
topography, being cut up by numerous ravines in which small moun-
tain streams flow continuously throughout the year. Below the
mouth of the canyon, however, the surface flow of the Farnardo dis-
appears in the sands of the San Pasqual Valley during the summer
and fall.

The annual precipitation varies from 10 to 20 inches near San
Diego, and from 20 to 30 or evea 50 inches in the mountains, where
some of it appears as snow. The heaviest discharge occurs in the
spring, and is torrential in its niature. The drainage ar~a above the
mouth of the canycn where the gaging station is located is 128 square
miles.

Measurements in this basin are useful for irrigation purposes.

SANTA YSABEL CREEK NEAR ESCONDIDO, CAIL.

This station was established in December, 1905. It is located at
the mouth of the canyon and at the head of the San Pasaual Valley,
about 13 miles east of the town of Escondido. it is reached by driv-
ing up through the San Pasqual Valley from Escondido to Pott’s
ranch, the station being directly east of and only a few hundred feet
from the ranch house.
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This station is equipped with a cable and car, but it is only dw
very high water that they need to be brought into use, as meast
ments can be made by wading, except in flood. The bed is compc
of fine sand and is constantly changing. The channel is straight
150 feet above and 100 feet below the cable, and both banks are t
and rocky and not liable to overflow at any stage. The grad
heavy above the section, so that high velocities are encounterec
flood stages, and in extremely high water only float velocities cai
taken.

The gage is a 2 by 4 inch timber painted white and graduated i
feet and tenths. It is in one section and is bolted in an inclined p
tion to a large granite bowlder on the left bank. It is located
feet downstream from station 175 of the cable, and the graduati
extend from 2 to 8 feet.

The initial point for ssundings is the head of the eyebolt sulphu
into the large granite bowlder on the right banl-. A reference be
mark has been established on the highest point of the bowlder
which the gage is bolted, 11 feet downstream frem station 18(
cable. A circle of white paint indicates the point, and the assu
elevation of 500 feet is marked on the bowlder. The zero of the ¢
is 11.66 feet below the bench mark, ¢r at an elevation of 488.34 f

During 1906 the gage was read once a day b S. F. Potts.

Discharge measurements of Santa Y sabel River near Escondido, C'al.. in 1905-6.

D

. B o
Date. 1 Hydrographer. Width. sgeh]( ‘:’]f h(('l(é%n(\t | cha
_ o S S
1905.
November 21_..] W. B. Clapp

November 28._..| C. II. Lee

December 21... _‘ ..... do

1906.
January 10...._ W. V. Hardy
January 30....." ... do

Febhruary 8.....
February 11

August 10... ... R.S8 IMawley. oo ool . 10 2.8
October 3e.. ... W F. Martin. .o
November 30...| W. V. Hardy....... ............... . 16 6,4
December 7... 1. ... doo 15
December 20... ; ..... A0 | 15

February .do
March & do..
March 1 1o.. -
March 2 lo.. 3.
March 2 | doooii 4. 5,
March 2 ] do. oo 2.6 3.
March 26.......1..... do.ooo 2. 2,
March27....... [ doo . 1.
March 27....... } ..... do. 0.8
Mareh 27... .. . ..... do. oo 0.
March 28. ... | .... doo 0.5
April 14 ... |..... oo 1.
April 25, ... .. ]..... do. o 1.
April 30. ... .. ‘ ..... Ao 1.8
May12.. ... .l..... Lo 2.
June24..... ... CoML Lee... o oo 2.3

2

2.

2.6

2.

2.

a Stream flowing in several channels.
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Daily gage heght, i foct, of Seeita: Tsabel Crock near Escondido, Cul., for 1905-6.

00 1400,
Dy, . e e -
Dec. Feb.  Mar.  Apr. May. | June. July. *Aug. Sept. Oct. ‘N«)\'.‘T)(‘c.
3 ¥
i 3.5 2.4 2.45 b
: 5 2,45 2,45 - 2.5
s 35 Loy 24 2.5
4. 3.5 (2.4) 1 2.4 245 2.5
Aol 3.5 235] 245 24025
2.4 ' 245 24 | 25 2
204 0 20 L4500 2.5 2
2.4 2.4 2.4 2
2.4 i 25 27
2.4.',| 4 245 2T
2.4 2.4 2.7
204 4 3.0
2. 204 4 2.7
24 204, 4 2.7
24 2.4 4 2.7
204 20450 2.5 2045 w5 2T
204 1 2045 5 52 2
R 3 2. 27
24 255 243 2.7
2.4 245 24 2.7
2.4 245 2.4
24 2.4 | (24
24 24 | 245
24 | 245 2,43
2,45 | (2.4 2.5
245 | 2.4 .5
204 2.4 5
24| 245 5
204 | 2.4 5
24 | 24 | 24
24| 246 L

|

 Bstinated,
Montldy disciharae of Saplu Ysabd Creck near Escondido, Cal. for 1906,

[Dramase aren, 125 spuare miles.]

Discharee [ second-feet. Run-off.
— Total in —
Month. ety o | 5
Mitmum. Mininum,  Mean, | ATefeet. }gﬁlffﬁﬁf DiﬁIC’ltlESl.H
- _ - - R
Jamtary. oo L. . 83 2 701
February [ S 1,690
March.. .. N, 000 R 38,900 |
April 400 102 13,200 !
May. o G0 | 25 4,200 |
June | 35 23 1.690 |
July. . .. B B} 762
Aagust oo o L 6 4 258 |
September.....o.ooo0 L 4 3 1854
October .. 7 3 280
Novembher 15 6 571 )
December. ..o oL R 2] 1 TH2
The yeur. ... ... .. 5000 2 NGLT 643, 300
|

NoOTE, —-Dischurges sere o vtaine T hy the indirec t method for shifting channels.  Values ure approxi-
mate.

SAN LUIS REY RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

San Luis Rey River rises on the western slope of the Coast Range
in the northern portion of San Diego County, and flows in a westerly
direction, discharging its waters into the Pacific Ocean near the town
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of Oceanside. It has numerous small tributaries, none of which he
their sources at elevations above 5,000 feet. On the upper reaches
this streain the country is rolling, with several small valleys which -
under cultivation, being used principally for the raising of grain a
the pasturage of stock. At a point below what is known as the W
ner’s ranch reservoir site the river flows through a deep, narrow c:
yon with a heavy grade for a distance of about 10 miles. Below t
point the grade is light, and the discharge is over a sandy and grave
bed, where the water soon disappears, again rising in small quantit
near the town of Pala, where the gaging station is located. Bel
the station it flows for a distance of about 25 miles on a light gr:
to the Pacific Ocean. There is a good soil covering throughout t
basin, with a considerable growth of brush and grass, and with sn
areas of timber on the extreme higher elevations. The water
diverted at several points [or irrigation, a considerable quantity be
taken from the canyon above the gaging station and used in
vicinity of Escondide, which lies in an entirely separate drain:
basin. This stream is torrential in its character, the discharge be
very light except during the winter season, in times of heavy rainf
The mean precipitation varies from 10 to 20 inches and falls prit
pally in the form of rain, there being only a ligl't fall of snow on
extreme higher elevations, which soon melts and only adds to the flc
discharge.

SAN LUIS REY RIVER NEAR PALA, CAL.

This station was established October 9, 1903. It is located at Si
ler’s mill, 4 miles above Pala, Cal. It is reached by driving from F
brook or Temecula, stations on the Southern California Railway,
and 13 miles distant, respectively. The conditions at this stat
and the bench marks are described in Water-Supply Paper No. 1
page 91, where are given also references to publications that cont
data for previous years. The datum of the gege was lowered 4
feet November 13, 1906.
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Discharge measurements of San Luis Rey River near Pala, Cadl.,

Date.

Hydrographer.

= 1 Area of
Width. seetion.

Feet. \ Sq. rl

|
|
| e

in 1906,

height.

' [
l Gage
.
i
)

-1
[\23

Dis-

charge.

January Il..... 10 :
January ‘ 12 $ .3 I J
February 12 5.5 !
February I 19 .6 ]
March 4.. ! 20 !
March 4.. 22 !
March 5.. 22 8.8
Mareh 6.. 20 .
March 7.. 20 4
March 16. T2 )
March 17. SO
March 17. 9 ) |
March 17. 72 |
March 185. T2 |
March 19. 67 !
Mareh 20. 52
March 21. 02
April 12. 65
April 26 i
May 14. 48
June 27. 33 }
August 5. 11 R i 9.9
October 10. 15 s 1 3.0
November 1 8 .2 3.5
December 5. R 25 .0 \ 13
December 28 } 5 1 5 322
o By new gage.
Daily gaye height. in feet, of San Liis Rey River near Pala, Cal., for 1906
! ! |
Day Jan. Teb, | Mar.  Apr. May. | June. July. ‘ Aug. | Sept. | Ocl.  Nov. | Dec.
‘ ’ ‘ }
0.7 0.1 0.8 1.6 1.1 0.5 0.5 ‘ 0.2
L7 .1 .8 1.5 1.1 ‘ .S o2
.7 .9 N 1.4 1.1 .5 i .3 .
7 9 0 1.0 L4 | L1 50 3 2 .2
R B 1.2 1.5 1.1 i ] .3 L2 .2
b2 10 3.0 | 145 105 i 5 22
7.3 .95 | 3.0 1.4 i L0, .5 22
7 ‘ .3 7 3.05 1.3 1.0 ' B L2 .2
25 .6 | 2.6 | 1.3 000 2 2
La .65 2.6 1.3 .Xii LA 20 .2
!
6 65 .63 245 L2500 .8 { 3 .2 .2
(] o 5.0 2.2 1.55 T .5 W2 .2
.6 .4 .25 | 2.15 1.4 70 1 .2 L2
7 .4 3.55 P 1.2 L6 i .2 L2 .2
T .8 2.3 1.15 .6 .3 .2 . W2
7 2,65 2.85 | 2. 1.1 6 5 .2 I S S 5.
. L8 4.8 2. 1.05 .85 ] .2 .2 5
67 L95 1 3,65 1.95 1.0 .8 i) W& i .3 5,
1.0 L& 2.95 1.93 1.0 .7 .a ) .2 5
2.6 | .TA| 2.5 1.85 .95 .6 .3 6 .2 5.
1.2 24 1.8 | Lo | .6 .5 ‘ 2 5.
.9 2.5 | L7| .9 ‘ .65 5 .2 b
.6 2.5 1.75 900 L6 i ‘ .3 5
.3 0.0 1.65 I 51 .5 27 ‘ .2 5.
.3 7.0 | 16 91 s 52 .2 5.
.25 7.25 1.5 1.25 .3 .5 .2 ’ 2 56 | A.8
.2 4.6 1.45 1.5 ) .5} 2o L2 h.7 6.6
18 4.4 1.7 1.7 " .5 ] 202 5.6 6.7
215 4.1 1.7 1.5 ) ..')‘ 2 .2 5.6 6.8
15 3.3 L6 1.3 .5 3 .2 .2 5.6 ‘ 6.6
15 4.0 ‘ ....... 1.95 ... 5 .2 l 6.7
| |

NOTE.- -(tage heights after November 13 ure by the new gage, the datum of which is 4.06 feet hetow
that of the old gage.
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Monthly discharge of San Luis Rey River near Pala for 1906.

{Drainage arca, 318 square miles.)

Discharge in sceond-feet. Run-off.
— Total in - — - -
Month. Py . ,
Masimum. Minimum. Mean. | AcTe-feet. S;a"gtl‘i]}éer ?ﬁ{
January . ..o 232 9 21.4 1,320 0. 067
February......_. . 241 10 8.6 1,590 L0390
March_ .. ....... R 13,000 17 1,120 68, 900 3.52
April. ... 620 114 301 17,900 .947
May.....o....... - 260 100 158 9,720 . 497
Junme............. e 125 19! 65.6 3,900 206
July.. ... . 19 19 19.0 1,170 .060
August.. ..ol - 45 3 10.3 6353 L032
September. . 19 3 3.7 220 L012
October. 3 3 3.0 184 L0004
Novembe 28 3 8.3 494 ‘ L026
Decembe 550 9 79.3 4,850 | L2409
The yeuar. ... .............. 13,000 ‘ 3 152 111,000 476

NoTg. -Discharges were obtained by the indirect method for shift ng channels. “Talues are f
SANTA MARGARITA RIVER DRAITTAGE BASIN.

DESCRIPTION OF BASIN.

Temecula Creek, as Santa Margarita River is known at its be
ning, rises on the western slope of the San Jacinto Mountains in
northwestern part of San Diego County just north of the San ’
Rey drainage basin, flows north into Riverside County, then 3
about 15 miles to Temecula, where it flows southwest thro
Temecula Canyon into San Diego County and empties into the Pa
Ocean as Santa Margarita River. The highest elevation in the b
is about 5,500 feet on the divide between Temecula and San
Rey. Temecula Creek has few tributaries, and the topograph;
rather broken, though there are several small valleys in the uj
reaches. The rock formation through which it flows is a locse gra
with good soil covering, and there is considerable growth of sn
scrubby timber. The annual precipitation varies from 10 to
inches and oeccurs almost entirely as rain. The discharge is g
heavy in the spring during the flood season, but is small during
rest of the year.

Measurements are useful in connection with irrigation.

TEMECULA CREEK NEAR TEMECULA, CAL.

This station was established December 30, 1905. It is loc:
about 1} miles south of the town of Temecula at the bridge on
road from Temecula to Pala and Falbrook. It is reached by dri
from Temecula.

The channel is straight for 500 feet above and 100 feet below.
bed is shifting sand and the channel is continually changing, b
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usually in two channels at Lyww water. Neither bank is liable to
overflow at any stage.

During low water, discharge measurements are made by wading
below the bridge. High-water measurements are made from the
downstream side of the bridge.

The gage, which during 1906 was read once a day by Hugh McCon-
ville, is a 2 by 6 inch timber fastened to the downstream pier near-
est to the right bank by two pieces of strap iron. It is in one
vertical section, painted white, and graduated into feet and tenths.
The graduations run from 0.0 to 10 feet. Marks 10 feet apart are
put on the bridge rail in yvellow paint for use in soundings. The
bench mark is a nail in the base of a willow tree on the right baak f
the river below the bridge: elevation, 8.13 feet above the zero of the
gage.

Discharge measnrements of Temecuda River ncar Toneenla, Cal., in 1905-6.

Area of Gage Dis-

Date. Hydrogrupher. WIdth ceetion.  height.  charge.

1905. | Feet. Sq. ft. Feet. Sce.-ft.
November 14...| W. B. Clapp. _...................0 .. ... R b | 5.4 3.10 5.8
December 30. .0 W. V. Haréy ................................. @ 3.5 2.98 1.6

1906. }
January 12._... S 3.3 ‘ 2,40 4.4
January 29..... S 4.0 2o 4.9
February 10. . . 0 411 240 | 1.4
February 24.... 16,5 | T 3200 3.3
March5........ 2 0.3 310 6.0
March 6. ... 12, 9.3 | 242 5.4
March 18....... 36 150 3.82 16.8
March 19. ... 27 1.9 ! 3. 60 12.0
April13........ 65 16.0 | 584 12,1
April 27, .. . 11 4.1 382 3.6
May 15......... 15 5.0 5. 88 6.4
June 26. ... .... C 11 2.1 5. 80 2.6
August 6. R.N. Hawley.. . . ... ... ... 3 0.8 0.8
October 10. .. ., W. . Martin ..... i 16 25 . 3.9
November. 12 . W. V. Hardy . . ... .. ... [ C 5.7 5. 80
December 4..... ... QoL e [T 4.4 6.00
December 29... _.... doo Ll It AU 016

I

|
|
'
'
'
|
|
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Daily gage height, in feet, of Temeeula River near Temecwlda, Cal., for 1906.

‘ Jan. Feb. | Mar. | Apr. | May. | June. ; July. | D
I
|

3.0 2.9 | 3.4 5.9 5.75 5.8 | bR .
30 2.8 3.5 5.8 5.7 5.8 1 508
3.0 2.8 3.5 5.8 5.7 5.8 5.8
3.0 28 3.45| 5.8 5.7 58 1 a8
3.0 28 345 6.7 575 | 5.8 58
30 2.8 3.5 6.3 5.75| 5.8 5.8
307 2.8 3.5 5.8 5.75| 5.8 5.8
3.0 2.9 3.55| 5.8 575 | 5.8 5.8
29 29| 35 5.8 5.75| 5.8 5.8
2.9 29| 3.6 5.8 5.75| 5.8 5.8
2.9‘ 3.0 ‘ 3.9 5.8 57 5.7 5.8
2.9 3.0 4.9 5.8 5.7 5.7 ik
291 3.0 3.0 5.8 5.7 5.75 5.8
291 3.0 49 1 58 5.7 5.8 5.8
2.9 3.0 4.9 5.8 5.7 5.75 5.8

; :
29| 8.2 3.7 58 | 58 1 575 5.8 !
2.9 3.2 3.7 5.8 5.85( 5.7 5.8 .
29 325 3.65| 5.8 5.8 | 5.7 .. ...
3.1, 325" 365! 5.7 581 sl
3.0 3.25 35 5.75| 5.8 57510 .......

]
30| 32 3.3 5.75| 5.85, 575 |.... ...
3.0 325 3.4 57| 5.9 5.75 |
3.0 33 9.6 575 | 5.9 5.75
3.0 3.2, 965 575 58| 575 .......
3.0/ 3.2 80 5.75 | 5.85 | 5.75 |0 oo
3.0/ 33 | 7.6 575 | s 88 |
2.9 3.4 6.0 5750 5.8 | 5.8 | . ...
20| 34 55 | 573 58| sk |l
2.0 | 5.5 57| 5.8 5.8 | ...
2.9 (... ‘ 3.9 5.75| 58 ' A8 | ...
29 .. lse 5.8 ‘ ...............

.

NoTE.—No gage height record was kept from July 18 to December 2. Discharges have not been
puted on account of the small number of measurements at times of excessive changes in channel.

SANTA ANA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Sanla Ana River has its source in the southern slope of the ¢
Bernardino Mountains. It traverses the San Bernardino Valley i
southwesterly direction, breaks in a narrow canyon through
Santa Ana Mountains, and finally discharges through the Santa A
Valley into the Pacific Ocean below the town of Santa Ana. Nun
ous tributaries rise in the southern slope of the San Bernard
Mountains, the surface flow of most of which reaches Santa Ana Riv
where it traverses San Bernardino Valley only in times of flood
charge. The topography on the higher elevations is rough ¢
rugged, reaching elevations of from 10,000 {o 12,000 feet, the for
tion being of granite with good soil covering and considerable grov
of timber.  On the lower elevations the topography is less rough ¢
the soil covering is principally of brush. A gaging station is loca
on this stream at Warm Springs, about 8 miles above Redlar
Below this the river leaves the mountainous country and dischar
over a sandy and gravelly bed through the San Bernardino Vall
During the summer months the entire flow of the stream is diver
above this gaging station and used for power development at
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mouth of the canyon, below which point it is again taken out and
used for irrigation on the higher elevations of the San Bernardino
Valley along the base of the mountains, where the country is under
a liugh state of cultivation, principally for the raising of citrus fruits.
The water rises to the surface in San Bernardino Valley near the
city of San Bernardino and is diverted and used extensively for irri-
gation in the neighborhood of Riverside. In addition to this surface .
flow, a large number of wells have been sunk in this territory, many
of which are artesian, while others require pumping. This developed
water is also used extensively for irrigation in the vicinity of San
Bernardino and Riverside. The water is again forced to the surface
by bed-rock obstructions at Riverside Narrows below the city of
Riverside, and gradually increases in volume until it reaches Santa
Ana Canyon, where it is diverted for irrigation on the lower valley
lands in the vicinity of Santa Ana and Fullerton. During the sum-
mer months measurements are made of the flow at Rincon, Cal., at
the head of Santa Ana Canyon. There are only occasional flood dis-
charges of this river which flow continuously from the mountain to
the sea. The mean precipitation throughout this basin is from 15
to 30 inches, which falls in the form of rain except on the higher ele-
vations of the San Bernardino Mountains, where there is a consider-
able snowfall, usually remaining on the extreme high elevations until
midsummer. A storage reservoir has been constructed on Bear
Creek, a tributary of this stream, and is known as the Bear Valley
reservoir. This stored water is held until the summer months and
used for irrigation in the San Bernardino Valley.

SANTA ANA RIVER NEAR MENTONE, CAL.

This station was established in June, 1896. It is located 5 miles
northeast of Mentone, Cal., three-fourths of a mile below the head
works of the Mentone Power Company’s canal and opposite the
warm springs in the canyon.

The Edison Electric Company diverts the greater portion of the
water from Santa Ana River above the gaging station, but also
returns all of it above the station.  They, however, allow only limited
portions of the water to pass out of their conduits during certain
hours of the day, holding back the water for the purpose of obtaining
additional power when the greatest demand exists.

The Mentone Power Company’s canal, formerly called the Santa
Ana canal, diverts water above the station, all of which is returned
below the point of measurement. During the low-water season the
entire flow of the river is diverted by the canals. The conditions at
this station and the bench marks are described in Water-Supply
Paper No. 177, page 94, where are given also references to publica-
tions that contain data for previous years.



80

Discharge neasurements of Santa Ana River near, Mentone, ('al.,

Dute.

January 20. ..
February 11.
February 11.
February 11.
February 12
March 14.
Maren 16
March 16.
March 17,
March 17.
March 1R.
March 23.
March 2
March 26.
Mareh 26,

August 4. \
October 11.....| W, ¥.
Decemnber 28 ..., do

Daily gage height, in foet, of Santa

Day.
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Ana River near

|
A

Montone.

Apr. May. June. July. Aug
34 N 2.0
34 3.5 2.0
3.3 1 3.5 2.5
3.4, 3.3 25
2.4 2.3 24

|
4.3 | 33 2.4
3.2 Los2 2.4
1 3.2 2.4
. ( 3.2 2.4
Xil 3.2 2.4
3N 34 2.4
2.9 3.2 2.4
2.4 2.6
3.0 2.6
2.9 25
|
2.9 .20 3.0 2%
) Cos1| 2el 2
) 31 29 3.0
o | 31 28 27
0 31 28 26
35 32 31 2.5
35 a4 A1 2.4
3.6 35 a1 2.3
3.9 5 34, 21
37, 32 31 20
|
37T 32 30 2s 9
$1 33, a1 28 2
35 49 31 2T 2
38 44, 290 2
3% 43 a0 2
....... 40 .. 2.

W,

in 1906,

Discharge.
Mlentmn‘
‘oner
Riyer. Com- | “;lf,'
pany’s e
canal.
Sec.-ft. See
ST |
11 2
15.8 42|
2.8 42
67 a2
351 27
1.410 49 1
1.870 449 1
i i
597 0
405 11
156 bi%
913 3
2,250 BEY .
1.780 34 ]
1.200 25 ]
130 (i
214 T2
14% 0
160 oy
149 66
70 71
131 2
2.9 01
270 T

Cal., for 1906,

Oct. | Nov. l]
I

2,
2,

W

(OIS

IS

2.3

=

[SIEONOIE)
MR

2.5

Lrures e

19ttt

oo Liuzie
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Daily discharge, in second-feet, of Mentone Power Company’s canal near Mentone, Cal.,

for 1906.

May. , June. | July. Aug. Sept.| Oct. | Nov. | Deec.

o ! \
70 71 71 72 ! 63 64 67 62
71 66 66 2. 58 64 60 61
170 72 58 64 60 70
71 71 71 ‘ 72 63 63 62 | 71
71 ‘ 70 7l | 72 63 63 64 71
| 1| T ‘ 72| 63| 63| 66| w2
71 70 71 71 66 61 66 67
70 70 71068 G4 61 56 60
2T 170 63 61 60 60
LT () 71 1 62 6L 60 68
66 T 71 71 62 61 00 61
71 70 T 62 61 60 59
66 71 Tl 59 61 58 74
63 71 71 72 60 61 54 72
66 71 71 72 G4 61 57 72
66 71 71 72 63 61 54 65
66 | - 70 71 45 58] ©61' 541 68
68 T 1 a2 58 64 56 65
700 71 71 72 56, 63 56 65
70 71 Ty T2 56 63 54 59
6| | 71| 7 ‘ 57| 61 5T 59
71 72 71 72 54 67 53 59
71 71 71 72 52 67 53 56
71 71 71 72 52 67 53 61
66 71 2072 52 67 52 59
ol el w0 » e 2w
64 64 72 70 59 06 59 74
0 71 72 66 62 64 56 74
6 71 72 06 63 68 , 57 74
66 71 72 65 64 W7 62 73
[ 72 66 ... 67 ... . T4

|
| . |

Monthly discharge of Santa Ana River near Mcntone, Cal., fo 1906,

[Drainage area, 182 square miiles.]

Discharge in second-feet. . Run-off.

- - - R Totalin !-——- — — - - -

Month. : ' i
‘Maximum. Minimum. | Mean. | Acre-feet. Sgg'_'g'ﬂf(’fr‘ I:;Iég:;n
Jamuaary . ... ‘ 34 46.8 2,880 0.257 0.30
Februar, .. 33 63.1 3,500 .347 .36
March i 2. 51 530 32, 291 3.36
April Sl 186 274 16, 300 1. 50 1.67
May - 163 245 15, 100 1.35 1. 56
June .. 135 172 10, 200 . 945 1.05
July.... . 90 119 7,320 . 654 .75
August . | 67 80.5 4,950 L4142 .51
September. . . 58 64.1 3,810 . 352 .39
October. ... .. 66 71.4 4, 390 392 .45
November. . .. 54 60. 3 3,590 .331 .37
December........... ... 56 111 6,820 . 610 .70
The year................... } 2,440 33 ‘ 153 111,000 L 841 11. 47

Norte.—The discharge includes that of the Mentone Power Company’s canal. Discharges for the
river were obtained from rating tables covering short periods of time on account of the constant
change in channel. Values are fair.

SEEPAGE MEASUREMENTS.

In the vicinity of Colton and San Bernardino large quantities of
water are developed in addition to the natural surface flow. This
water is used for the irrigation of land in the vicinity of San Ber-

8591—IRR 213—07——6
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nardino, Colton, and Riverside, and also for domestic supply
these towns. Much of this water returns to Santa Ana River bel
Riverside, above a point known as Slover Mountain, and is ag
diverted and used for irrigation on the lower lends below Rivers
a-d above what is known as Riverside Narrows. Below this po
there are still further diversions which irrignte the lower la-
along the river bottcm, much of this water again returning to
river above Rincon. Measurements were made during the summ
of 1905 and 1906 to determine the amount of water, including
natural flow and developed water, above Colton, Cal. Also me
urements were made of natural flow and developed water bel
Slover Mountain and above Riverside Narrows, this all being rett
water from irrigated lands on the higher elevations. Measureme
were also made of diversion ditches and Santa Ana River bel
Riverside Narrows and above what is known as the Auburnd
Bridge. The following tabulations show the result of these me
urements, which were made by K. Sanborn, of Riverside, Cal.

Measurements made during 1905 are contained in Water-Sup
Paper No. 177, pages 99 to 102

Natural flow, in second-fect, of return water to Santa Ana River, compared with develc
water in San Bernardino abore Colton, Cal., 1906.

Measurements by Kingsbury Sanhorn, cngineer Riverside Water Company.]
3 g ) pany

Date. ' Location. 1 VGB;—GLI ‘[ Natural. | Tc
June 23........ ! i ingplant. .. ... ... .. ...
August 27. do... ... ...

June 18.. ... .. Beam ditch

August 23. ... | ... do...............

June 20.__._._. } .

September 20.. ..... 18 F 2

September 20..! Citizens Water Co. pumping

June29. .., ... City of San Bernardino, bi\th street pumping p
October 23. 18
June 20........ City of San Bernardino, Lytle Creek.

September 20.. .. ..do.. ...

June 19 ....... Cltv of Colton pumping plant (totaly .

August 27. do

June19........

August 27.

June 20........ Cam; Carlton ditch.

September 7.

June19. ...

August 24.
June 25._ ..
October 24.
June 27.., ..
August 24, .. .
June 19 - 230 1
September 7 do 35 .- |

September 7. do .00 .ol .
June 19
September 7.
June 14..
August 2:
June 19..
August 2
June 23. .
August 2
June 23..

June 18....
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Natriral flow, in second-fect. of return water to Santa Ana Ricer, compard with developed
water in San Bernardino above Colton, Cal., 1966—"Continued.

Date. Location. De
October 24 ... Logedon & Farrell diteh .. ... .. .. . .. L .......... l
June 20. ... ... I Lytle Creek Water and lmprovement (o. pmnpmg 0.00

‘plant.
September 20. .‘ s (2

June 28. .. ...
August 24 .
June 18 . .
August 23..... .
June 28. ..
August 31.
June 22. ..
September
June 23
August 2
June 20 ...
September 20 .
Juue 2000 ..
September 7.0 ... 10
June 20, ... ...
September 20. . . O
June 14. ... ... Ralel difch

August 23..... . d

June 19. ...
August 31..... .
Jupe 23........
August 31..... .
June20.___.... Riv erstde Water Co. flume .
August 3l......
June 25. ... ... :

Merg) field pumping plant

B0 oL

O e
Riv nr\xde Water Co., upper canal

August 31.

June 28 _ .

August 24 ... ..

Junc 19. .. ..... Rognrx pumping plant
September 7o .. d ,,,,,,,,,,,,,,,,,,,,
June 25. .. ...

Aungust 2
June 23....._..
Aungust 20. ... .
June 27 ..
August 31.

June 22

UWMw ________________
October 24 R W‘mtmg diteh. il
June 20, ... " Ward and Warren diteh. . ... oo i
September 7... ..., Ao

Return waters, in second-fect. in San Bernardino Valley below Slover
above Riverside Narrows, 1906.

MUountain

[Measurements by Kingshury Sanborn, engineer Riverside Water Company.]

0.

Total.

00

.00

To.

17.

N ets

and

De-

Date. Location. veloped.
June27........ Alvitrez ditch at headgmtp, cast end of West Riverside l ,,,,,,,,,,
| Bridge
August 28_ ... ..., do
June29. ... ... ‘ Cuttle's pumping plant
Septeniber 7.0, ..., do.. . ...o..llia....
June 29 ... California, Orange Co .
September 7...|..... {6
June29. . ... Evans Island or Jansen ditch, under west end of West ... .. ...
Riverside Bridge.
September 3...|..... 16 o
June 26. ....... E\ ans ditch near county line
September 3...1..._. do. .
June23. .. ... .. Evam Well diteh, Santa Ana street.
September 3...|..... do. ..
June 20, .. ... Evans pipe line to China garden at headworks.
September 13..]..... U0 ..
June27._. ... Evans pumping plant 1,000 feet south of west end of 3.60
West Riverside Bridge.
August 28..... .. ... Ao
June 29_._..... Evans Jurupa pumping plant..
June30........ Ferris Gallagher diteh, near hea .
September 13. ._.._ do. il
June 30........ Gallagher diteh, near headworks ..
September 13..'..... A0

Natural. : Total.

L

30r

&

22323228

oo,

S
23R8
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Return waters, in sccond-fiel, in San Bernardino TValley below Slover Mountain
above Riverside Narrows. 1906—ontinued.

Location. [ De- Natural. Tc

Date. | veloped.

|
!
i
|

June 26. ...,
September 3
June 27 _.
September 3
June 29
September 7
June 26_ -
September 3.,
June 21,0000
Septemhber 29
June 29, .
Septeme . .
Septemher 13.. Rivino Land Co. pumping plant No. :
June 25 ... \mlth or Evans diteh [ mile below Riverside ¢ ounty line.
September 3

June 27 .
Auga

June 23 . \prm" Brook pumping plant at weir at end of main ... .|
Septenher 3.0 ... Ao . ;N
June 26 ‘ Spanishtown pumping plant at weir at end of main. o

June 30, ... Zimmermarn pipe line. ..
Septeuther 13, T L U

Septenmber 3. ’ oo .

Discharge measurements, in sccond-feet, of canals between Riverside Narrows and
Auburndale Bridge having thair sonree in Sante Ana River, 1906.

Date. ‘ Loceation. Dische

June21_ ... Castile diteh nearintake .o oo ool
September 29 ... Ao

June21_._.. . Durkee ditch at Auburndale road cros
September 29| do.... ...

June 21,
Septomlvo
June 20, .
September 291
June 21
Septem] or
June 21, ...
September 20, ..., 1
June 21,000
September 20 . 1
June 21. A
C‘.eptomlmr 29,
June 21 ..
Sﬂptemher 2
June 21 ... S,
September 29, |, . Ao il il

MISCELLANEOUS MEASUREMENTS IN SANTA ANA RIVER DRAIN/
BASIN.

The following is a list of miscellaneous discharge measureme
made in the Santa Ana River drainage basin during 1906.

Cable Canyon Creek near Glen Helen, ('al.—This stream is a tri
tary of the Santa Ana River. A measurement was made July
1906, at the diversion weir in the canyon:

Diversion over weir, 1.1 sccond-fect: waste below weir, 2.1 second-feet; total
of ereck, 2.2 second-feet.

Cijon Creek near Keenbrook, ('al.—This stream is a tributary
Lytle Creek. A measurement was made July 16, 1906, in the can,
at Keenbrook: .

Width. 3 feet: avca. L3 square feet; discharge. 3.3 second-feet,
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Chino Creek near Rincon, Cal.—This stream is a tributary of Santa
Ana River. The following measurements were made during 1906, at
the wagon bridge at Rincon road crossing, one-fourth mile above
junction with Santa Ana River:

June 25: Width, 3 feet; areca, 1.5 square feet; discharge, 3.9 second-feet.
August 31: Width, 3.5 feet: area, 1.3 square feet; discharge, 2.6 second-feet.
November 7: Width, 5.5 feet; area, 6.2 square feet; discharge, 10.3 second-ieet.

Dewil Canyon Creek near Irvington, Cal.—This stream is a tributary
of Santa Ana River. A measurement was made July 14, 1906, at
the mouth of the canyon:

Width, 4 feet; area. 2.4 square feet; discharge. 5.2 second-fect.

East Twin Creek near Arrowhead Springs, (‘al-——This stream is a
tributary of the Santa Ana River. A measurement was made July
14, 1906, in the canyon above the canal diversion:

Width. 2 feet; area. 1.8 square feet: discharge, 2.7 second-icet. )

Lytle Creek near Rialto, Cal.—This stream is one of the principal
tributaries of Santa Ana River. A measurement was made July 16,
1906, at the head of the Fontella Development Compeny's canal at
the mouth of the canyon:

Diversion over weir, 254 second-feet; waste helow welr, B second-feet; total flow
of creek, 81.4 second-feet. .

Santa Ana River near Rincon, Cal.—The following measurements
were made during 1906, at the Rincon wagon bridge, at the lower
end of the San Bernardino Valley and at the head of the lower Santa
Ana Canyon. These measurements, with the addition of those of
Chino Creek, show the total discharge of Santa Ana River below all
diversions in the San Bernardino Valley, and show the amount of
water used for irrigation in the vicinity of Orange, Sarta Ana, Ana-
heim, and Fullerton, Cal., diversions being made below this point of
measurement:

June 25: Width, 47 feet; area, 40 square fcet; discharge, 82 second-feet.
August 3: Width, 47 fect; area, 33 square feet; discharge, 56 second-feet.
November 7: Width, 43 fect: arca, 45 square feet; discharge, 94 sccond-fect.

Waterman Canyon or West Twin Creek near Arrowhead Springs,
(al.—This stream is a tributary of Santa Ana River. A measure-
ment was made July 14, 1906, at the crossing on the road to Water-
man Ranch near the mouth of the canyon:

Width, 4.7 feet; area, 3.6 square feet; discharge, 4 second-feet.
SAN GABRIEL RIVER DRAINAGE BASIN,
DESCRIPTION OF BASIN.

San Gabriel River rises in the Sierra Madre Mountains and, flow-
ing in a southwesterly direction through the San Gabriel and Los
Angeles valleys, discharges its waters into the Pacific Ocean near
Long Beach, Cal. In the upper reaches of this basin there are
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numerous tributaries, which have their source in the higher ele
tions of the Sierra Madre Range. The topography in the up
reaches of this basin is rough and rugged, with deep and narr
canyons, while on the lower elevations the country is rolling, w
large areas of valley land. The formation on the higher mount
elevation is of granite, with a light soil covering, with sparse tim
growth. As one approaches the middle elevations the covering
brush, with scattering timber, while in the foothill country there
nothing but a growth of grass. The gaging station on this stre
is located at a point where the stream leaves the higher mounta
in the vicinity of Azusa. Below this point the river enters the &
Gabriel Valley, where the stream has a comperatively light gra
the bed being composed of bowlders, gravel, and sand, in which
water quickly disappears, except in times of f'ood discharge.
waters of this stream again appear on the surface at the lower ¢
of the San Gabriel Valley, at the point of discharge from the foothi
where an obstruction to the underground passage forces the wa
to the surface, on which it flows for a short distance and again ¢
appears in the sands of the flat country belovr the foothills. "~
entire flow of this stream during the summer rmonths is diverted
a point about 5 miles above the gaging station and is used for pos
purposes at the mouth of the canyon. From this point it is carried
ditches and used for irrigation in the San Gabriel Valley. -
water is again diverted where it appears on the surface at the lox
end of this valley and is used for irrigation on the lower levels bel
this point. The mean precipitation in this basin varies from 15
30 inches and is principally in the form of rain. On small areas
the higher mountain elevations the precipitation is in the form
snow, which melts in the early spring months.

r

SAN GABRIEL RIVER AND CANALS NEAR AZUSA, CAL.

Owing to the numerous diversions, it has been difficult to obt
accurate discharge measurements at Azusa, but during 1898 the
Gabriel Electric Company completed its system, and measureme
are now obtained with greater ease and hence with greater accura
The head works of this company are located about 6 miles above
mouth of the canyon. The water is carried around the left side
a series of tunnels and conduits, and a head of 400 feet is obtair
where the electric power is generated. Weirs are placed on the ¢
duit of the electric company and the water is measured at this poi
The capacity of the conduit is 80 second-feet.

The cable and gage are located about 1 mile from Azusa. Dur
the season of low water for a period of from six to eight months
canals above the station divert the entire flow and there is no r
ning water at the station. The total flow of the river is obtan
by adding the daily discharge for the river to the figures for the c
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responding dates for the canals. The conditions at this station and
the bench marks are described in Water-Supply Paper No. 177, page
104, where are given also references to publications thet contain data
for previous years.

Discharge measurements of San Gabricl River and canals near Azusa, Cal., in 1906.

Gage ! Discharge.
Date. Hydrograpler. : —
height.  piver. | Canal. Total.
Feel. ' Secft.
January 19..... M.P.Beeson.... ... ... ... ....... 3.88 375
January 20..... ¢ G 2.90 104
January 20. .. O il 110
February 10. ... oo 3.5
February 15. ...l ... 0O o oo e 60 ‘l
February 15. ... ..do- .. ... ... 69
February 17...|.....do......... ... ... ... 49
March 12.... .. .| ....do ... .. ..l 4,940
March 13..... | ....do.. ..o . .. 3,360
March 13 ... ... .dO. .. .. 2,530
March 14... ... .| ... .do........... ... 1,210
March 17. 2,190
March 17. 2,140
March 18. 1, 440
......... 666
......... 688
......... 1,380
......... 757
......... 394
......... 436
......... 200
........... 212
____________________ 293 |
....................... 273 |
L Lee. oo 157
July 30......... W.B.Clapp.. ...l 25
December 28 } W.B. Clapp and R. 8. Hawley. ... 00000 1,500

Daily gage height. in feet, of San Gabriel River near Azusa, Cdl., for 1906.

Day. Jan. ‘ Feb. | Mar. =~ Apr. | May. | June. | July. ‘ Aug. i Dec.
‘ ‘ 4.8 3.4 3.6 2.8 2.1 b......
4.7 3.4 3.6 2.8 2.0 |oo.....
4.7 3.4 3.5 2.8 1.9 L.,
4.3 3.4 3.5 2.75 1.9 ...
4.7 3.4 3.4 2.75 1.85 foo...
4.4 345 3.4 2.7 1.8
4.2 3.4 3.4 2.75 1.7
4.2 3.4 3.3 2.7 1.7
4.2 3.4 3.8 2.7 1.65
4.2 3.4 3.2 2.7 1.6
e 42, 3.4 3.2 2.6 ' 1.6
479 4.1 3.3 3.2 2.6 1.55 | 4.0
X .2 40 3.3 3.1 2.6 1.5 3.8
T 43 10 3.3 3.1 2.6 1.4 3.5
2.7 4.5 10 3.3 3.1 2.6 1.3 ! 3.0
1
2.7 4.8 3.9 3.3 3.05 2.3
2.6 5.2 38 3.3 3.0 2.1
2.1 4.8 3.8] 3.2 3.0 2.1
2.0 4.8 3.8 3.2 3.0 2.1
2.0, 4.6 3.8. 3.2 3.0 \ 1.8
1.0 4.3 3.7 3.2 2.95 | 2.55
2.3 4.1 3.6 3.2 2.95 | 2.5
2.0 4.1 3.6 3.2 2.9 2.5
19| 5.15 3.6 3.1 2.9 2.4
1.9 7.5 3.6 ] 3.1 3.0 2.4
8| 8.45 3.5 3.4 2.9 2.35
7.45 3.5, 3.3 2,95 | 2.35
6.7 | 371 48 2.95 | 2.3
6. 65 3.5 4.1 2.9 2.25
|51 34] 3151 28| 22
A ‘ ________ BT 2.15

NoTE.—The river was dry January 1 to 18, January 26 to Fehruary 12, February 27 to March 3, March
6 to 11, August 16 to December 11, and December 21 to 26.
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Daily discharge in second-feet of San (fabriel Canals near dzusa. (al., for 1906.

; ‘ . ;
Day. Jan. ‘ Feb. | Mar. ‘I Apr. | May. !June. July.! Aug. | Sept. Oct. Nov.
Il I 4
N [ S I R SN
X . |
37 ‘ 50, 5| 8| 716! 54 76 76| &4 42 38
37 50 68 52 60 52) 76 76 55 42 38
3749 65 58 76, 54 76 76 53| 42 38
37 50 20 76 7 65 76 T 2 4 38
37 63 20 T4 76 760 76 ‘ 7 2l 4l 38 |
1 ' i
37 63 74 6 76 76 76 76 ‘ 50 40 39
37 56 00078 76 7 % 76 50 40 39 |
37 7 70 78 76 76 7 76 49 l 40 39
71 ar| T 7| | | | 7' 4! 4 38
36 57 o4 T 76 %76 7 9 40 38 ‘
I ! 1
3| 72| 56 0 65| 76 76 ‘ 76 76| 49 40 38
37 69 4 74 . 76 76 76| 49 0 38
37 15 ‘ 74 7 0, 76, 76 %1 50 40 38
90 15 T 76 60 76 76 76 50 39 38
52 { 15 77 76 %0 76 76 6 52 38 38
16 41 15 7 76 76 76 7 % 51 38 38
1T 31 40 w72 w76 76 %1 50 30, 38
180 T ™6 7 6, 76 w2 46 39 37
9. 0 74 7l 76 7 6 68 “ 45 40 37
20 ™ 74 75 76 76 6 76| 68 5] 4 38
0y 75 72 76 %6 ‘ 76 68 u' w0 wm
76 T4 T T % 6, 68 44 40 45
7 65 6 76 76 76 68 43 40 47
7 78 7% 76 6| 76 66 43 l 40 45
7 76 76 ‘ 76 ‘ 76 64 43 40 45
7 7 ‘ %' T 76 E 60 43 01 46
78 76 76 761 76 60 43 39 6
s w6 1 7wl 7wl s a3 3, 4
76 76 53 76 76 50 2 38 45
76 76 48 76 76 58 J 42 38 45
- 60 ... 6 AR ( 38 ...

Monthly discharge of San Gabriel River ncar Azusa. Cal., for 1906.

[Drainage area, 222 square miles.]

Discharge in second-feet. Run-off.
——- — Totalin |-————
Month. )
Maximum. | Minimum. | Mean, , £¢re-fect: SSE‘, {fl'ﬂle):r Direlg‘
January........ooooooooiillo 441 36 68. 1 4,190 0.307
February.......... 92 47 68.1 3,780 307
March............. 9,430 56 | 2,160 133,000 9.73
April...........l.C 1,110 321 578 34, 400 2.60
May............... 1,110 251 342 21,000 1.54
June_.............. 364 204 262 15.600 1.18
July. .l 205 97 155 9,530 698
Augest L0 93 57 72.8 | 4,480 328
September . 55 42 47.7 | 2,840 215
October......... . 42 38 39.8 2,450 179
November R 47 37 40.4 2,400 182
December “ 1.600 45 188 11,600 847

The Year. .- -wwueeeeeen.... ‘ 9,430 3| 3 | 245,000 1.51

NoTe.—These discharges include the water in the canals. The discharge of the river has been obt:
from rating tables covering short periods of time, on account of the constant change in channel. V
are fair.

LOS ANGELES RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Los Angeles River is formed by Tujunga, Pacoima, and other sr
creeks which have their source in the Sierra Madre Range of mo
tains to the northeast of the city of Los Angeles. These streams le
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the mountains at a point about 25 miles above the city and enter the
comparatively flat country of the San Fernando Valley, where, except
in times of excessive flood, the waters disappear in the sand and gravel
washes, to reappear at the lower end of this valley, wher~ a secondary
range of hills, extending from east to west, forces them to the surface
to form what is known as Los Angeles River. Below this point the
river discharges through the flat country of the Los Angeles Valley,
finally entering the Pacific Ocean near the town of Lorg Beach, Cal.
During the summer months the entire flow of Los Angeles River is
diverted at a point about 5 miles above Los Angeles for the supply of
the eity, only a small amount of water passing this point except during
flood discharges. The topography is rough in the upper reaches of
this drainage basin, the streams flowing in deep, narrow canyons. In
this portion of the basin the formation is of granite, with good soil
covering and light timber and heavy brush growth. There is a con-
siderable area of foothill country within this basin, lying between the
base of the Sierra Madre Range and the Los Angeles Valley, which
has a light covering of brush and grass. The soil of the San Fer-
nando Valley consists, principally, of river wash, coarse sand, and
gravel, except along the base of the mountains and foothills, where.
the soil is of good depth and is under a high state of cultivation. The
soil of the Los Angeles Valley, below the city of Los Angeles, consists
of a light sandy loam and is under a high state of cultivation. The
mean precipitation throughout the basin is from 15 to 30 inches and
falls in the form of rain, exeept on small areas on the higher mountain
elevations.

MISCELLANEOUS MEASUREMENTS IN LOS ANGELES RIVER DRAINAGE
BASIN.

The following is a list of miscellaneous discharge measurements
made in Los Angeles River drainage basin during 1906:

Arroyo Seco near Pasadena, ('al—This stream is a tributary of Los
Angeles River. The following measurements were made on this
stream during 1906:

April 18, at mouth of canyon, 5 miles above Pasadena, Cal.: Width, 16.5 feet; area,
11.6 square feet; discharge, 20 second-feet.

April 18, at Devils Gate, 3 miles above Pasadena, Cal.: Width, 11 feet; area, 5.9
square feet; discharge, 9.2 second-fect.

April 18, at submerged dam of Pasadena Tand and Water Company at Pasadena,
Cal.: Discharge, 0.0 secomd-feet.

Los Angeles River at Seventh Street Bridge, Los Angeles, ('al.—The
following measurements were made on Los Angeles River:

March 13, a. m.: Width, 80 feet; area, 166 square feet; discharge, 850 second-feet.

March 13, p. m.: Width, 80 feet; area. 136 square feet; discharge, 555 second-feet.

March 16: Width, 58 feet; area, 43 square feet; discharge, 75 second-4eet.

March 17, a. m.: Width, 80 feet; area, 194 square feet; discharge, 1,200 second-feet.

March 17, p. m.: Width, 73 feet; area, 103 square feet; discharge, 420 second-feet.
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Diversions from Los Angeles River.—During the summer of 1
measurements were made to determine the amount of water diver
by the city of Los Angeles for domestic supply, this being ascertai-
by measurements made in the 44-inch conduit and in the ms
supply conduit. The supply is taken from the river near Burb:
and includes both surface and underground diversions and constitu
the entire flow of the river at this point during the summer mont
Some return seepage water again appears in the river channel n
Huron street, Los Angeles, near which point the city has an un<
ground gallery or tunmel for collecting an auxiliary supply whicl
pumped to the reservoir and used in the general distributing syste
The following measurements were made of these diversions dur
1906:

Measirements of flow, in second-feet, of diversions from Los Angeles River by the cit
Los Angeles in 1006,

44-inch \ Main-sup-
Date. conduit ‘ply conduit] To
discharge. ‘ discharge.
February 24 . .. ... 26. 59 6.58 :
April 200 36.23 7.67
June 23 . 31.76 15.86
Tuly 17 34.73 | 9.43 |
July 20 33.95 ' 10.23 |
August 22 . 30. 49 13.67
August Bl ... 32.86 . 11.30
September 21. .. ... ... il 38.11 | 4.43
September 23, ... . e 29,48 13.20
November 22. ... .. .. i 32.73 | 13. 50

December 18. . .. oo e 33.61 15.66

|

NoOTE.—On February 24, 23.9 second-feet was passing intake and is not included in above total.
April 20, 7.4 second-feet was passing intake and is not included in above total.

MALIBU CREEK DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Malibu Creek rises in the Santa Monica Mountains and enters
Pacific Ocean about 15 miles above the town of Santa Monica. T
stream is formed by Triunfo and Las Virgenes creeks, which dr
the northern portion of the Santa Monica Range and the lower fo
hill country to the north. The formation throughout this basir
shale, sandstone, and conglomerate, with gocd soil covering. Th
is a sparse growth of timber on the higher elevations, but the grea
portion of this area has a covering of brush and grass and is v
extensively for pasturage, with limited areas of cultivated land
the raising of grain. A reservoir has been constructed on the up
reaches of the Triunfo Creek and the waters are used for irrigat
within the basin during the summer months. This reservoir cov
an area of about 300 acres when filled. The mean precipitatior
about 25 inches and falls wholly in the form of rain.
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MALIBU CREEK NEAR CALABASAS, CAL.

91

This station was established November 29, 1901, by S. G. Bennett.
It is located at Chapman’s ranch, 40 miles from Los Angeles by
wagon road and 8 miles southwest of Calabasas, about one-fourth
mile below the mouth of Las Virgenes Creek. The conditions at this
station and the bench marks are described in Water-Supply Paper
No. 177, page 111, where are given also references to puklications that

contain data for previous years.

Discharge measurements of Malibu Creek near Calabasas, (‘al., 1n 1906.

Area of Gage

Dute. ITydrographer. \'v'idtlLl section.  height.

Feel. Sq. ft. Feet
RSN

2 0.85
670 230
94 | 280
w1, 130
6. 4 ‘ 1.00

Dis-

charge.

Sec.-ft.
1.0

122

406
7.1

a Measured by floats.

Daly gage height, in feet, of Malibu Creek near ('alabasas, Cal., for 1906.

! | |
Day. | Jan. ‘ Feb. | Mar. | Apr. | May. June.| July. | Aug. Xept.| Oct. | Nov. | Dec.
|
\ i I

0.6' 0.6 | 1.0 | 18| 1.1 0] 10 0.9 0.9 0.9] 20.9' -0.9
.6 .6 1.0 1.8 1.1 1.0 1.0 .9 .9 .9 a.9 .9
6 6 | L0 | 17 | 113 10| 1.0 9| .0 0| a9, 9
R N S RO O 1.0} 1.0 al 9 Al a9| 9
6 T8 | Ls |1 10| .o 9! 9 9| a9] 9
6 7 S L4 Lt Lol .9 9 .9 .9 a.g‘ .9
6 7 7l s 10| .9 9, .0 0| a9 g
.6 7 T e | Lol .9 B R O A B I
.6 7, .8 | Li| 11 Lo .9 9] a9 | L0f a9 9
6T R | 14 | 105 10| .9 9| a9 9| a9 10
61 6 9 larg 1.05‘ Lo| .9 9| a9 .9 9 L0
) 6 2850 La | Los| 1ol e ol dlg | e 14
6] .6 22 0 123 1051 Lo| .9 9 a9 .9 9, 1.0
7l vr uss| o123 1.0 1.0 .9 9 a9 9 9] 1.0
7l o2 1z | L2 | 105 Lo| .9 0, a9 .9 ol 0.9
7ot 26 e b nes, Lol ol 9l ass .9 0.8
707 b2r ] 2| Lot te 9% 9] ass .9 o s
ilo7 jels 1.3 | 1o 1.0 9| 9} asgs .9 9] .8
71 .7 |evns | 1.3 | 1.0 10 .9 9l a8 .9 9 8
TP L)1 L0 10, .9 9] a8 .9 9 .8
1ol .7 | nes| L3 | 1o | 10" .9 .9 .9 90 .8
1ol .7 | Las5| 103 Lo | LO| .9 .9 .9 0| 8
ol 7| 15| L0s, 10 | .10, .9 .9 9, el 8
1.0 .7 | 3.4 1 1.05 'el.0 Lol .9 R .9 | .8
1.0 1.0 2.92 1.05 1al.1 1.0 9 .9 .9 .9 .8
10| 1.0 | 55| 105! 1.1 Lol .9 .9 a9 9l .8
1.0/ 1.0 [ 33 1.1 | 1.2 1.0} .9 .9 a.9 9| 18
0.6 1.0 | 29 | 1.1 | 1.2 Lol .o .9 a.9 9| 2.6
.6 a2t bt ury ol e 9 a.9 9| 1.4
-6 Lol 11 | 10| Lo| .o \9 a9| 9| L2
N Lo | L L0 e 9 .9 a9 | ... 2.2

a Estimated.
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Monthly discharge of Malibu (reek near ('alabasas, Cal., for 1906.

[Drainage area, 97 square miles.]

Fl Discharge in second-feet. || R un-off.
S — - — talin | —-— e
, Month. , To w
: S ! § | acre-feet. | Sec.-ft. per Dept
Maxunum: Minimum. : Mean. ’ ‘ sq. mile. ‘ ineh
- ! S
January.........ooo.oooiiiiiia. 3 0.8 1.3 0.013
February. 12 .8 1.8 .019
March.. .. ... ..... 2,600 .9 223 | 13, 700 2.30
April.......oooo 62 9 2.1 1, 3"0 228
May..... .......... 15 7 9.1 .004
June................ 7 7 7.1, 42" 073
July................ 7 4 4.8 ! 295 -049
August............. 4.4 4.4 4.4 271 2045
September.......... 4.4 2 3.6 214 .037
October. .. ......._. 4.4 4.4 4.4 271 -045
November...._._... o 4.4 4.4 4.4 262 . 045
December... ... .. ... . ... ... 275 ; 2 19.8 1,220 . 204
—
The year................... 2,600 .8 25.5 ‘ 18,700 261
I
NOTE. —Dmchzlrges were obtained by the indirect method for shif:ing channels. Owing to

small number of measurements and the shifting conditions, these values are only roughly appr
mate.

TRIUNFO CREEK, NEAR CALABASAS, CAL.

This station is located 8 miles southwest of Calabasas, Cal., ab«
one-half mile above the mouth of Tas Virgenes Creek. The con
tions and the bench marks are described in Water-Supply Paper 1
177, page 113, where are given also references to publications that c
tain data for previous years.

Da'scbar_qv measurements on Triunfo Creek near Calabasas, Cal.. by C. I. Lee, in 1!
R, — ‘ -
= Area of Gage Dis- i - Area of | Gage D
Date, W ‘dth" section. 1height.!chzatrge.” Date. Width.! cootion. | height. | cha
Feet. | Sq. ft. Feet. Sec -ft. i eet. | Sq. ft. ‘ Feet. | Sec
March 11 5.5 1.1 1.25 0.8  March25....... 1 100 3.00 3
March 11.. 6.0 1.5 1.3% 1.8 ! March 26a............. 318 4.50 | 2,3
March 12.. 34 29 2.25 98 April18........ 22 10.5 2.00
March 25 120 ' 114 2.95 459 || May24......... 11 5 2.05
March 25. . 64 ‘ 81 2.79 313 1‘ | }
i
a Measured by floats.
Monthly discharge of Trinnfo Creck near Calabasas, Cal., for 1906.
[Drainage area, 72 square miles.]
Dlscharge in second feet. Run-off.
Total in U E—
Montlh. \
o "M acre-feet. | Sec.-ft per | Dept
Maximum. ‘Mlmmum. Mean. sq. mile. ineh
— . ‘ - -
JANUATY <« eneeee oo eeas 0.7 0 0.2 12! 0.0028 0
Februar\ 10 0 1.1 61 015
March. 2,000 6 155 9,530 2.15 2
April ..o .. ool 55 8 19.3 1,150 . 268
AV oo 12 5 6.9 424 .096
June............ 6 6 6.0 357 .083
July............ 6 3 3.6 221 . 050
August......... 3 0 1.7 105 .024
September 0 0 0.0 0 -00
October_._.__._.. 0 0 0.0 0 .00
November........ 4 (U L5 89 .021
December. . 100 2 10.8 664 .150
The year 2,000 0 17.2 11,600 0.238 3

NoTe.—The above values are based on very meager data and are only approximate.
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VENTURA RIVER DRAINAGE BASIN,

DESCRIPTION OF BASIN.

Ventura River rises in the Santa Ynez Mountains (a portion of the
Coast Range), in Ventura County. It flows in a southerly direction,
discharging its waters into the Pacific Ocean at Ventura, Cal. Above
the Ojai Valley this stream is known as Matilija Creek. The drainage
basin is not large, but heavy floods of short duration ars of frequent
occurrence during the winter months. Owing to the heavy grade of
the stream and the rough and broken character of the topography
throughout the basin, its flood waters quickly reach the ocean. Tts
principal tributaries other than Matilija Creek are San Antonio Creek,
which drains a considerable mountain area to the east of Matilija
Creek, and Coyote Creck with a small drainage area at a lower eleva-
tion to the west. Water is diverted from the main river and its tribu-
taries during the summer months for irrigation and domestic supply
in the Ojai Valley and at Ventura.

MISCELLANEOUS MEASUREMENTS IN VENTURA RIVER DRAINAGE BASIN.

The following is a list of miscellaneous discharge measurements
made in the Ventura River drainage basin during 1906:

Matilija Creek mear Matilija, Cal—This stream is the principal
tributary of the Ventura River. A measurement was made October
24 at the road crossing below Matilija Hot Springs Ilotel and above
junction of North Fork:

Width, 7 feet; area, 4 square feet; discharge, 7.7 second-fect.

North Fork: Matiija Creek near Matilija, Cal—This stream is a
tributary of Matilija Creek. A measurement was made October 24
at point 500 feet above its junction with Matilija Creek and above the
flume diversion:

Width, b feet; area, 1.9 square feet; discharge. 2.2 second-feet.

San Antonio Creek near Nordhoff, Cal—This stream is one of the
principal tributaries of Ventura River. A measurement was made
October 24 near the crossing of the Nordhoff-Ventura road, 13 miles
below Nordhoff and above the canal diversion:

Width, 8 feet; area, 3.8 square feet; discharge, 4.4 second-feet.

SANTA YNEZ RIVER DRAINAGE BASIIT.

DESCRIPTION OF BASIN.

Santa Ynez River rises in the mountains of Santa Barbara and Ven-
tura counties and flows westerly with a flat grade to the Pacific Ocean,
having a length of approximately 75 miles. The Santa Ynez Range
of mountains, varying in elevation from 3,000 to 4,009 feet, forms
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the southern boundary of this drainage basin. The northern div
ranges from 4,500 to 5,500 feet in elevation, culminating in Mo
Pinos, the elevation of which is 8,826 feet. The northern part of
watershed is drained by streams running in a southerly direction ¢
uniting with Santa Ynez River proper, which runs close to
northerly base of the Santa Ynez Mountains, flowing westerly ¢
paralleling the Coast Range. The principal tributary, Mono Cre
enters from the north. There are several reservoir sites on Sa
Ynez and its tributaries which have been surveyed.

The formation throughout the entire drainage basin consists chie
of shale and sandstone, the strike being parallel to the coast and
dip nearly vertical, inclining somewhat to the south. The grea
portion of the drainage is sparsely covered with brush and small tr
only a small area on the higher elevations having any considera
growth of timber. The mean annual precipitation is estimated at
inches for the entire area and falls almost entirely in the form of rs

SANTA YNEZ RIVER NEAR SANTA BARBARA, CAL.

This station was established November 1, 1902. It is located at
Gibraltar dam site, 5 miles below the original station, and is below
mouth of Mono Creek. It is 9 miles above the San Marcus ranch ¢
halfway between the old quicksilver mines. T"e conditions at t
station and the bench marks are described in Water-Supply Pa
No. 177, p. 117, where are given also references to publicatic
that contain data for previous years.

Discharge mcasurements of Santa Ynez River near Santa Barbara, Cal., by L. M. H

in 1906.
: Area of | Gage | Dis- li - ‘ = Area of | Gage ‘ T
Date. } Width. section. |height. [charge. Date. i Width. section. | height. 1 ch
i | \
‘ Feet. | Sq.ft. | Fret. | Secft. Feet. | Sq 1. | TFeet. |Se
January 12.... . ! 16 920 2.10 4.7 | March 17e T2 216 4.30 {
January 26...... | 20 7.7 2.18 10.1 || March 17a _. 72 201 4.10 ’
February 7..... 18 10.0 2.21 10.1 || March 17¢ 72 216 4.30 {
February 10.. .. 18 18.3 2.40 37 March 17a .. 72 201 4.10 ’
February 11.... 42 38 2. 61 63 March 18a __ 2 172 3.74 .
February 15.... 5 80 2.94 | 144 March 18a T 172 3.74 L
February 16 ... 16 38 2.53 59 April 17a ... 62 77 2.80 ‘
February 24..__ 20 18 2.30 24 Junel......._. 32 39 2. 50
March 14 ... 2 114 3.37 | 291 June29........ 25 25 2.21
March 15........ 48 72 3.10 | 189 July9..... 13.3 1.7 2.10
March 16a ... . 80 296 5.30 |2,440 July 27......... 7 3.2 1.95
March 16e. . ... S0 414 6.70 |4,170 August 17.._... 6.2 1.7 1.82
March 16 . ... 80 503 7.65 |5, 440 September 24. . 6.5 1.7 1.82
March 16a .. .. 85 605 8.65 |h,700 December 27.. ‘ 74 150 3.90
] i

a Measured by floats.
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MISCELLANEOUS MEASUREMENTS 1IN SANTA YNEZ RIVER DRAI?
BASIN.

The following miscellaneous discharge measurements were mac
the Santa Ynez River drainage basin during 1905 and 1906:
Santa Ynez Rwver near Lompoc, Cal.—At the old headworks ¢’
Southern Pacific Milling Company’s canal (not in use), 2} miles a
Lompoc, Cal.:
1905—September 25: Width, 21 feet; area, 7.7 square feet: discharge, 8.8 se
feet.
1906—April 19: Width, 97 feet: area, 135 square feet; discharge, 358 second-fi
July 25: Width, 28 feet; area, 15 square feet; discharge, 21 second-feet
September 25: Width. 14 feet: avea. 6.1 square feet: discharge, 7.1 se
feet.
At the wagon bridge, 1} miles above Lompo-~, Cal.:
1906—November 10: Width. 36 feet: arvea, 12.8 square feet; discharge, 10 se
feet.
December 12: Width, 107 feet: area, 144 square feet; discharge, 259 se
feet.

SANTA MARIA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

The Santa Maria River drains the northern slope of the San R:
Mountains and a limited area of foothill country to the north of
range. It flows in a westerly direction, finally discharging its we
into the Pacific Ocean at Guadalupe, about 25 miles south ot San
Obispo. Its flow is torrential in character, subject to floods of s
duration during the rainy pericd, but being practically dry during
summer months. It has numerous tributaries, the most importa-
which is the Sisquoc, which enters it about 12 miles above the tow
Santa Maria. The gaging station is located about 25 miles above
town of Santa Maria and above most of its important tribute
The country throughout this basin consists of rolling foothills,
the exception of the higher elevations of the San Rafael Mount
which reach an elevation of 6,000 to 8,000 feet. The river br
from the foothills at the point where it 1s joined by the Sisquoc
flows through the flat country of the Santa Maria Valley for a
tance of about 25 miles until it joins the Pacific Ocean at Guadal
The formation throughout this basin is of shale, sandstone, and
glomerate, with a good covering of heavy clay soil. There is cos
erable growth of timber on the higher elevations of the San R:
Mountains, but over most of the area the growth of timber is 1
with large areas of brush and grass. The pasturage of stock is ca:
on extensively throughout the basin. There are no diversions a
this stream for irrigation, although tunnel work has been attem
above Santa Maria for the development of underground water,
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poor results. There are numerous wells in the vicinity of Santa Maria
which produce considerable water for the irrigation of land in that
locality, the soil being very deep and of exceptional quality, suscep-
tible to the highest state of cultivation. The mean procipitation in
this drainage basin is probably about 25 inches. The greatest rain-
fall occurs on the lower elevations near the coast. The higher eleva-
tions receive some snowfall, which melts early in the spring and does
not tend to keep up the flow of the stream through the summer.

SANTA MARIA RIVER NEAR SANTA MARIA, CAL.

This station was established October 22, 1903, by W. B. Clapp. It
is located near the ranch house on Dutard’s ranch, 21 miles above
Santa Maria, Cal.,, a station on the Pacific Coast Railway. It is
reached by driving from Santa Maria. The conditions ¢t this station
and the bench marks are described in Water-Supply Paper No. 177,
page 120, where are given also references to publications that con-
tain data for previous years.

Gage heights observed at this station in 1906 are of no value,
therefore no discharges can be computed.

Discharge measurements of Santa Maria River near Santa Mara, Cadl., in 1906.

| Areaof | Gage ‘ Dis-
Date. ’ Hydrographer. ‘ Width. section. | height. | charge.
' Feet. ! Sq. ft. | Feet. ‘ Sec.-ft.
February 23...." R. 8. Hawley .. ... .ooiiiiiiiiiiiiiiinaaan, 28 14.8 0.90 | 17.9
June6.......... [ do. i 24 12.8 a2, 20 11.9
November 7\ _____ 18 C Y| 20 7.0 1.70 | 4.9
i |

a Zero of gage lowered 2 feet.

SALINAS RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

The Arroyo Seco is the most northern tributary of any size of
Salinas River and rises on the slopes of the highest portion of the
Santa Lucia Range, one of the ranges that go to make up the Coast
Range of California, extending in a general southeast direction from
San Francisco Bay. The upper valleys of this stream are far back
in the range, surrounded by high mountains.

The drainage area of the Arroyo Seco is almost entirely made up
of sharp ridges and V-shaped canyons. The western portion is well
covered with brush and trees of medium size. Toward the east this
growth decreases until at the Salinas Valley the country is bare.
The stream beds of this area fall rapidly, the Arroyo Seco rising at an
elevation of nearly 6,000 feet and discharging into the Salinas at an
elevation of 170 feet.

8591—1RR 213—07—7
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Below the gaging station several canals divert water from th
stream before it reaches the broad wash of sand and gravel on the fl
floor of the Salinas Valley, into which it sinks during the dry seas:
and from which it receives its name, ‘ Arroyo Seco.”

On the stream and its tributaries five reservoir sites of more or le
value for pcssible storage have already been surveyed.

This portion of the range undoubtedly receives as great rainfs
as any other locality in this region; it is estimated that the avera
annual precipitation is from 30 to 50 inches and falls almcst entire
in the form of rain.

ARROYO SECO NEAR SOLEDAD, CAL.

The original gaging station on this stream was established I
W. W. Cockins, jr., in December, 1900, at Foster’s ranch, near Pine
Cal. High water of January, 1901, enlarged an old side chanr
dividing the stream into two channels. The gagng station was the
_removed to Pettitt’s ranch, 4 miles below the old station. T
conditions at this station and the bench mar%s are described
Water-Supply Paper No. 177, page 123, where are given also refe
ences to publications that contain data for previous years.

Discharge measurements of Arroyo Seco near Soledad, Cal., by Hawley and Pettutt. i1 19¢

Date. Width. L Area of | Gage | Dis-

i Date. vWi"th. Area of | Gage | Dis

i section. | height.! charge. section. | helght char
———= = || —- e ——— -
| |

\ Feet. Sq.ft. | Feet. 1Sec ~f¢. || Feet. ‘ Sq.ft.  Feet. | Sec.
February 24. .. ‘ 124 | 181 6.52 396 ] | 122 165 6.15 33
March 6 123 18 | 6.22 436 I 121i 154 | 600 28
March9......... 123 | 169 6.30 388 ‘ 1200 141 | 58 2
March 11....0" 22| 157 615 398 | 20, 13 | &72, 19
March 13........ 140 882 \ 1.90 5,700 19 121 1 50| 16
March 13...... . .130 3% £.20| 1,530 124 287 7.40 | 1,01
March 15.... .. 137 562 10.10 | 3,330 21 134 ‘ 6.00, 29
March 16.... ... [ 136 466 9.321 2,440 621 65 5.93 ‘ 26
March 17.... ... D134 405  8.45' 1,79 %6 | 550 12
March 18.... .. . 132 349 7.88, 1,240 47| 67 53 8
March 20...... . T 285 | 7.38 855 | 40 47 5.2 5
March 23......] | 135 680 | 11,40 3,990 1 July 34/ 37 5131 2
March 24........ 135 445 | 875 1,900 | August i3l 301 29 505! 1
March 26... ... 33| 4151 895 2.430  August26...0. 31 29 5.02 1
March 30...... ] 1200 353 810 1,410 || September 18 31 28 49, 1
March 31.....00] J 133" 496 9.25 2,510 | October27...... 18 188  5.01] 1
Aprils.. 1l 1241 244|695 633 ' December 31 . 124, 25, T.20] 8

April 1500000700 ot 187 635 414 { : ‘
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Rating table for Arroyo Seco near Soledad, Cal., for 1906.
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Gage

NotTE.—This tableis based on 35 discharge measurements made during 1906 and is well defined between

gage heights 5 feet and 10 feet.
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Monthly discharge of Arroyo Seco near Soledad, Cal., for 1906.

[Drainage area, 215 square miles.]

Discharge in second-feet. Run-off.
—~ = - -} Totalin
Month.
‘Maximum. Minimum. Mean, | 3crefeet. S;'g:'giﬁ?r Ifﬁ
January. ... ... ... .. ‘ 3,300 124 556 34,200 2.59
February................. ... 727 94 302 16, 800 1.41
March. . .. ... ... ... ' 4,480 | 338 | 1,360 83, 600 6.32
April 1,580 286 558 33,200 2.60
May 1,580 153 297 18, 300 1.38
June 320 91 178 10, 600 . 828
July 91 24 50.8 3,120 236
August. . . 24 1| 17.3 1,060 - 080
September................. ... 19 0 7.1 422 . 033
October....o..oooiiiiii L 19 5 141 867 . 066
November..................o.... 121 19 3.8 1,890 .148
December. ......co............ 6,250 32 492 30,300 2.29
| .
The YeAT.....oweeeeeee . 6.250 | 0o 322 234,000 1.49 \‘
|

NoTe.—Values are rated as follows: Janmuary to June, excellent; July and December, good; 2
to November, fair.

SAN FRANCISCO BAY DRAINAGE BASIN.
GENERAL FEATURES.

Sacramento River, rising in northern (California and flowing sc
and San Joaquin River, rising in the southern Sierras and fle-
north, drain the western slope of the Sierra Nevada and the eas
slope of the Coast Range north of San Francisco. They meet
Suisun Bay, finally discharging their waters into the Pacific O
through San Francisco Bay.

SACRAMENTO RIVER DRAINAGE BASIN,
DESCRIPTION OF BASIN.

Sacramento River is the principal river of California, and d-
all of the territory south of Mount Shasta and between the C
Range and Trinity Range on the west and the Sierra Nevada on
east. The portion of the drainage basin above Red Bluff,
extends from the Trinity Mountains on the west to Warner Mount
near the California-Nevada State line on the east. The water
on the west from the Trinity Mountains is comparatively nar
being only from 10 to 35 miles in width, and furnishes a very s
proportion of the discharge of this river, but from the east Pit R
which is the most important tributary, drains a large area exten
about 120 miles east from Sacramento River between Mount Sh
on the north and Lassen Peak on the south. The greater por
of this basin is composed of lava and shows other evidences of
canic activity, such as volcanic cones and craters. Nearly all
streams tributary to Pit River have their origin in large spri
many of which discharge several hundred second-feet. The 1
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important tributary of the Pit is McCloud River, draining the south-
eastern slope of Mount Shasta. It derives its waters principally
from the melting of the snow on the high elevations of this mountain.
The western portion of the watershed extending along the Trinity
Range is well timbered, as is also that portion of the drainage area
in the Sierra Nevada lying between Mount Shasta and Lassen Peak.
Farther east, however, there is little or no forest covering, and the
country is used extensively for pasturage. The rainfall s very
unequally distributed, varying from less than 10 inches in the eastern
portion of the basin to 50 inches along the northerr and western
portion. Below the gaging station the river enters the Sacramento
Valley, through which it flows on a comparatively light grade until
it reaches Suisun Bay. During the winter months, when the Sacra-
mento and its tributaries are in flood, large areas of the Sacramento
Valley are overflowed. The floods that occur in the latter part of
the rainy season, after the large overflow areas or basins are filled,
cause great damage in the lower portion of the valley.

MAIN SACRAMENTO RIVER.
SACRAMENTO RIVER NEAR RED BLUFF, CAL.

The gaging station at Jellys Ferry, which is located ebout 12 miles
above the town of Red Bluff, was established April 39, 1895. The
right bank of the river is high, but the left bank is liable to overflow
when the river rises above the 25-foot mark. The river has been
known to reach the 35-foot mark. Because of the liability to over-
flow it was deemed advisable to select a new gaging station, where
the water at flood stage could be more confined. A point in Tron
Canyon, where the river had been gaged by the State engineering
department in 1879 and by commissioner of public works in 1893-94,
was chosen as a new gaging station. The conditions at this station
and the bench marks are described in Water-Supply Paper No. 177,
p. 128, where are given also references to publications that contain
data for previous years.

Discharge measurements of Sacramento River near Red Blugl, Cal., by R. S. Hawley, in

1906.
§ - Arca of Gage  Dis- N 2 Area of | Gage  Dis-

Datc. Width, section. height. charge. ! Date. W ]dth" sect’on. heigghtA charge.

Feet.  Sq.ft.  Feet. Sec.t. | Sq.ft. | Feet. |Sec.t.

February 27..... 550 8,230 10.30 | 41,600 May 16 5,290 4. 64 ‘ 15,700
February 27 546 7,850 ' 9.45 | 36,000 May 18 | 4,98 | 414 | 13,800
March 13. - 550 7,920 9.60 38,200 June 12 |6 270 6.50 | 23,900
March 14_....... 550 7,780 9.30 36,900 June 13 .- 3, 890 5. 68 19, €00
March 26u _...._ 590 12,900 1830 | 92,900 July 7.......... 4, 360 2.90 9, 900
April11......._. : 536 6, 550 7.00 | 24,500 September 6 ... 496 ' 3,330 1.63 5,470
May3........... ‘ 531 5,570 .5 25 118,500 i December 11 . . i 538 ’ 6,570 7.60 | 26,900

{ | -

a Measured by floats.
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Daily gage height, in feet, of Sacramento River near Red Bluff, Cal., for 190

Day. Jan. | Feb. | Mar. ‘ Apr. ‘\ May. | June. ‘ July. ’ Aug. \ Sept. | Oct. | Nov
1.5 | 29 | 765|155 | 55 | 56 ' 33 ! 19 | 1.7 [ 1.6 . 1.6
1.4 2.8 6.95 | 12.556 5.4 . 5.5 : 3.25; 1.9 | 1.65 | 1.6 1.6
1.4 2.7 10.65 | 10.75 | 5.3 | 5.5 , 3.2 ‘ 1.9 | 1.65 1.6 1.8
1.4 2.7 10.75 | 9.6 5.2 | 88 3.1 1.9 ¢+ 1.66 ' 1.55 2.4
1.4 2.6 8.2 8.55 | 5.3 j 775" 3.0 1.9 ' 1.65 1.55 3.2

| i )
1.45) 2.55| 7.3 7.9 | 5.15 ‘ 7.8 i 295 1.8 @ 1.66 1.35 2.2
1.45| 2.5 6.9 7.5 1 5.0 6.8 "' 2.9 + 1.8 1.6 ' 1.55 2.0
1.45 1 2.5 6.6 73 1 49 62 , 2.8 i 1.8 1.6 1.55 1.9
1.5 | 2.6 6.6 | 7.25 4.8 6.0 2.8 ' 1.8 1.6 1.55 1.8
1.8 | 2.7 6.5 i 7.1 } 4.9 5.6 2.7 . 1.75 1.6 1.55 1.8
1.75 | 3.25 ‘ 6,45 6.9 | 4.8 5.35, 2.7 | 1.751 1.6 1.55 1.8
3.3 3.9 | 14.85 | 6.55| 4.7 | 6.35} 2.6 1.751 1.6 1.55 1.7
4.65 |.......0 9.9 | 6.2 | 455 56 , 2.6 1.7 | 1.6 | 1.55 1.7
4.3 . § 9.55 1 6.5 4.55 ' 5.25; 2.5 1.7 1.75 1.55 1.7
4.35 | 10.95 | 7.75| 5.9 4.9 ' 5.0 2.5 | 1.7 1.7 1.6 1.8
12.8 745, 7.0 5.8 4.6 | 5.9 2.4 | L7 1.7 1.6 1.8
9.8 | 7.3 . 6.6 5.8 4.3 | 5.4 2.4 | 1.7 1.65 1.6 1.8
12.7 6.75. 595 575| 4.2 1 5.0 2.4 1+ 1.65 1.65( 1.6 1.7
©22.6 |10.6 ' 535 5.6 4.1 [ 4057 2.3 ' 1.7 1.6 1.6 1.7
9.1 85 | 5.8 | 5.6 4.0 1 4.5 2.3 ' 1.7 | 1.6 1.6 1.7
5.8 | 9.9 l 8.3 | 5.7 4.0 , 4.3 2,25 1.7 1.6 1.55 1 1.7
4.7 | 10.0 1295 5.75 | 3.9 i 4.1 2.2 1.75 1.6 1.6 1.7
4.3 12.75  10.7 6.0 | 3.8 ; 3.95 : 2.2 1.75 ¢ 1.65 1.6 1.7
4.0 11.5 14.85 | 5.8 3.7 | 3.75; 2.1 1.7 1.7 1.6 1.7
3.75 | 10.35 ‘ 16.6 6.1 4.4 3.7 1 21 ! 1.7 1.7 1.6 1.7
3.55 | 84 |17.95| 5.5 9.6 3.6 2.1 1.7 1.6 1.6 1.7
3.4 9.1 ‘ 15.45 | 6.0 | 11.0 3.75 | 2.0 1.7 1.6 1.6 1.7
3.4 8.5 | 12.6 6.2 1 10.6 3.7 2.0 1.7 1.6 1.6 1.6
3.25 |....... 110.8 5.6 ; 895| 3.5 2.0 1.7 1.6 1.6 1.7
3.2 ... '12.85 | 555 7.35| 3.35| 2.0 1.7 1.6 1.6 1.7
3.05 |-...... 128.35 |....... F65 |l Lo | L7 L 1.6 |......

Rating table for Sacramento River near Red Bluff,

Cal.. for 1904-1906.

‘ Gage | Dis-

| Gage !

Gage '

Gage ‘ Dis- ! ' Dis- Fed
height.| charge. height., charge. 'beight. charge. |height.
Feet. 1+ Sec.~ft. | Feet, | Sec-ft. Feet. Sec.-ft. | Feet.
1.40 5,410 2. 60 8,810 3.80 12,720 6.00
1.50 5,650 2.70 9,120 3.90 13,060 6.20
1.60 | 5920 | 2.80 | 9,430 ' 4.00 13,400 | 6.40
1.70 6,190 2.90 9,740 ¢ 4.20 ' 14,120 6. 60
1. 80 6,460 3.00 | 10,050 4,40 1 14,840 6. 80
1.90 6, 730 3.10 ! 10,380 4.60 ' 15,580 7.00
2.00 | 7,000 ; 3.20 |10,710 ! 4.80 16,340 8.00
2.10 7,300 3.30 111,040 5.00 ' 17,100 9.00
2.20 7,600 | 3.40 | 11,370 5.20 | 17,900 | 10.00
2.30 | 7,900 | 350 |11,700 | 540 | 18700 | 1100
2.40 | 8200 | R60 |12,040 | 560 | 19,00 | 12.00
2.50 8, | 3.70,1 12,380 5.80 | 20,300 | 13.00

i

Dis- ; Gage | Dis-
' charge. height. charge.
' Sec.~ft. | Feet. | Sec.-ft.
21,100 ' 14.00 ' 61,700
21,940 | 15.00 | 68,200
22,780 ! 16.00 | 75,100
23,620 | 17.00 : 82,2C0
24,400 | 18.00 | 89,700
25,300 | 19.00 ;| 97,€00
29,700 | 20.00 105,900
34,300 | 21.00 [114,£00
39,100 | 22.00 {123,700
44,200 | 23.00 |133,200
49,700 | 24.00 |142,100
55, 600

Notr.—This table is based on discharge measurements made during 1902-1906 and is well defi-

Monthly discharge of Sacramento River near Red Bluff, Cal., for 1906.

[Drainage area, 9,300 square miles.]

Discharge in second-feet. Run-of
Totalin | —- ——
Month. |
i inji acre-feet. | Sec.-ft. per T
Maximum. | Minimum, | Mean. sq, mile. | i
RE:SaUED oA, 129,000 5,410 14,700 904, 000 1.58
February......................... 54,100 8,500 23,200 | 1,290,000 2.49
March. ... .. ...l 137,000 18,500 42,500 | 2,610,000 4.57
April......oo , 600 19,100 26,300 | 1,560,000 2.83
R 44,200 12,400 19,400 | 1,190,€00 2.09
June.. ... lllii..... 33,600 11,200 | 18,100 | 1,080,C00 1.95 ¢
July .o 11,000 6,730 8,530 524, 000 .917
August................o.ollll 6.730 6,000 6,330 389, C00 681
September........................ 6,320 5,920 6,020 358,000 . 647
October............ooooioiiain..t 5,920 5,780 5,870 361,000 .631
November..................o.... 10,900 5,920 6,570 391, 000 . 706
December. .....ooueeenieaiian. . 59, 500 6,060 15, 400 947, 000 1.66
The year.........c.ccaeaenn 137,000 5,410 16,100 | 11, 600, 000 1.73

NoTe.—These values are excellent.
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MISCELLANEOUS -MEASUREMENT IN SACRAMENTO FIVER DRAINAGE
BASIN.

The following measurement was made of Sacramento River at
Baird station, on the Southern Pacific Railway, neer Gregory, Cal.,
October 9, 1906:

Width, 115 feet; area, 300 square feet; discharge, 315 second-feat.

PIT RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Pit River has its source in the Warner Mountains in the extreme
northeast part of California. It flows in asouthwesterly direction, dis-
charging its waters into Sacramento River a few miles above Redding,
Cal. It has numerous tributaries, the larger of which have their source
in large springs, which discharge from crevices in the lava formation.
About 50 per cent of the area of this drainage basin is barren of timber
and composed principally of lava with a light soil covering, being
used extensively for pasturage and the raising of stock. There are
numerous small valleys with light grades, which hold the water
throughout the summer months principally in the state of swamps.
These areas are used mainly as meadow land and for the raising of
stock feed. Pit River does not discharge in any great volume until
it reaches a point near Fall River Mills, which lies about midway
between the point where the Pit River enters the Sacramento and its
source. Fall River, which is the principal tributary of the Pit from
the north, receives its water supply from large perennial springs
which discharge 1,500 second-feet. Hat Creek and Burney Creek
are also large tributaries from the south and drain the northern slope
of Lassen Peak. Their principal sources are also from large peren-
nial springs in the lava formation.

West Valley Creek is a tributary of South Fork of Pit River. Ash
Creek flows into Clear Creek, through which it enters Pit River from
the south. There is considerable timber scattered throughout this
drainage basin, the principal growth lying in the southern portion of
the basin and also in that section lying north of Pit River and between
Fall River and the upper Sacramento. There are numerous reser-
voir sites on the upper reaches of this stream, all of which have been
or are being surveyed. Several gaging stations ar> maintained on
Pit River and tributaries at points where surveys have been made
for the construction of storage reservoirs. The rainfall throughout
this basin is very unevenly distributed, ranging from 10 inches in the
eastern portion to 50 to 75 inches in the western and northwestern
portion. About 50 per cent of the precipitation falls in the form of
snow, but does not remain any length of time except on the higher
elevation of Mount Shasta and Lassen Peak.
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McCloud River drains the southeastern slope of Mount Sha
Its drainage area is comparatively small, covering 676 square m
Tt is long and narrow, extending from north to south. There
few tributaries. Its main water supply comes from Mount Sha
on which the snow remains during the entire year. It is also fec
numerous large springs scattered throughout the drainage bs
The precipitation is very heavy and is principally in the form of r
except on the higher elevations of Mount Shasta. The discharg
this stream seldom falls below 1,200 second-feet. It discharges
the Pit River a few miles above the junction of the Pit with the ¢
ramento. The entire basin is well timbered.

PIT RIVER NEAR BIEBER, CAL.

This station was established January 22, 1904. It is locate:
miles below Bieber, Cal., near Muck Valley. The conditions at
station and the bench marks are described ir Water-Supply P
No. 177, page 136, where are given also references to publications *
contain data for previous years.

Discharge measurements of Pit River near Bieber, Cal., by F. H. Holabird. in 19

, 311 | Area of | Gay Dis- . Area of | Gage | -
Date ‘Wldth': section. Sheig t;.! charge. Daite. w idth'! section. | height. | ct
Fect. | Sq.ft. = Feet. Sec.~ft. | | Feet.  Sq.ft. | Feet. 'S
January29e... 23| 870 590  1.820 | April@........ 224 | 1,100 | 6.90 |
February 3a_.. 209 680 5.00 \ 1,320 | April 12.. .. 220 986 6.40 '
February 5a...1 209 \ 680 500 | 1,18 | April13, 219 92| 620
February8e..| 207 | 615 | 470 938 || April 147 219 917 | 610 |
February 104..| 207 615 | 4.70 877 || April 15. 214 870 | 590
February 12..| 205|637 480 983 J\ April 17.. 217 853 | 5.80
February 140, 207 | 723, 520 1.310 || April 19 214 826 | 5.70
Febraary 16... 220 962 | 630 2,660 | April 20 210 807 | 560
February 17 . 219 922| 6.20 2,430 i 207 740 | 532
February 19 220 987 | 6.40 | 2.6 207 616 | 470
February 2 220 ‘ 1.050 | 670  3.190 207 616 |  4.70
February 23 24| 1,100] 6.9 3,530 07 660 | 4.90
February 2 220 942 620 2 207! 5061 4.60
February 28 2241 1120 | 7.04( 3,68 207 5713 4.50
March 8... 2151 892 6.00 2,090 193 512 435
March 12 wa| 1150 70| 360 193 73| 410
March 13.. 230! 1270| 7.65| 4.610 98 176 | 230
WAl B el AR) R bempoe k) b
are. e o = 3 Z. € mbper 1..." W v .
Mareh 21.. 222 985 | 6.3 | 2,760 | Sestombers. . S 128 180
March 22, 224 1,210/ 7.52| 4340 Septembper15.. 68 132 190
March 235 ... ...... 1,680 ‘ 9. 50 9,500 V' September 23 .. 68 137 2.00
April 4.. 323" 119 ; 7.30| 3,930 September29.. 68 sl 18
April 5. 24 Ulo| 60| 3380 | Octover7. ... 6 13| Lw
Aprl 6. 224 1080 | G.85| 3.260 || October14..... 68+ 141 200
Aprit7..000000 224 10100 | 6.90| 3,28 | October26.... 08 208 260
April 8 24 ‘\ 1100 | 695| 3.310 | \
|

a Measured by Toler and Holabird.

5 Velocities not measured in entire cross section; discharge probably too great.
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Daily gage height, in feet, of Pit River near Bieber, Cal., for 1906.

June. | July.

Jan. Feb. ‘ Mar. ‘ Apr. ‘ May.

|
|
I

;
B ) I R
55 67 a1 51| 45 | 41 I 26! 18 1.8
50 6.5 8.3 51 1 45 4.0 26 18 1.8
50 6.3 ) 7.8 49 | 45 4.0 2.6 18 1.9
50 605 7.3 48 45 | a8 | 26| L8 L9
50 61| 6o, 47 45 | 35| 26/ 18 Lo
48| 60 | 68| 47 44| 38 26| L8 Lo
47| 60 | 69 | 47 | 44 | 38 25| L8 Lo
471 60 | 695' 47 | 44 | 381 25| LS 19
47 64 | 69 © 47 | 435| 38, 24 .. 1.9
47, 68 | 68 47 3 | 37 23 [ .20
47| 70 65 47 43 | 37 23 ... \ 2.0
48] 71 64 47 42 | 37 23 | 20
51 76 6.2 4.8 ! 42 3.7 23 ... 2.0
5.2 7.1, 61 4.9 4.2 3.5 29 ...
58| 68 60 49 42 | 35 29 i
63) 63 59 48 41| 35 26, L9 ... .
IR IR R R
2| 62 8 ‘ 2. 20 ...l
6.4 6.4 5.7 49 ‘ 4.0 3,35‘ 2.2 A )
64| 6.2 5.6 49 35 3.35 \ L
67| 64| 55 | 49 34| 33 Y
72| 74| 53 48 | 335 JoL
. 691 05 54 4.65‘ 355 | 2]
. 67| 105 54 4651 3.5 )
) 65| 1.5 52 46 42 | 2
60, 62| I1Lo 52 46 42 1
6. 6.4 10.2 5.3 46 | 42 L
6. 7.0 9.3 53 | 46 | 42 1
6. |l 86 52| 46 l 42 1
6. 82 515, 46 | 41 1.
5. 84 ... PN

Rating table for Pit River near Bieber. Cal., for 1906.

Gage  Dis- || Gage | Dis- || Gage  Dis- Gage | Dis- Gage  Dis-
height. charge. | height. | charge. | height. charge. |height.| charge. hnght.‘ charge.
Feet. | Sec~ft. | Feet. | Sec.~ft.  Feet. | Secft. | Feet. [Sec.—ft. Feet. ' Sec.ft |
1.80 21 2.9 108 4.00 450 5.00 | 1,140 A 00 ' 3,520
1.90 24 3.00 120 4.10 500 5.20 | 1,320 | 7.20 | 3,840
I 2.00 29 3.10 135 4.20 560 5. 40 1,500 ‘ 7.40 4,160
;2,10 35 | 3.20 154 4.30 620 5.60 | 1,700 7.60 4,480
. 2.2 41 | 3.30 177 4.40 685 5.8 | 1,900 7.80 | 4,820
| 2.30 49 || 3.40 205 1 450 | 755 6.00 | 2,120 | 800 ' 5180 |
2.40 57 ‘ 3.50 240 4.60 825 | 6.20 | 2,360 9 00 7,140
2.50 66 3.60 276 4.70 900 : 6.40 2,630 | 1000 | 9,600
2.60 76 3.70 316 | 4.80 980 6. 60 2,920 11.00 | 12,400
2.70 86 3.80 356 4. 90 \ 1,060 6.80 ‘ 3,220 12.00 ' 15,200
2. 3.90 } 400

2
®
=]
&

NoTE.—This table is based on 53 discharge measurements made during 1906 and is well defined
below gage height 7.5 feet.

Monthly discharge of Bit River near Bieber, Cal., for 1906.

[Drainage area, 2,950 square miles.]

!‘ Discharge in second-feet. Run-off.

Total in —

Month. Spp o ! :
Maximum. | Minimum. ! Mean. | 2C¢Te feet. ’ ng.. ;tl'“l()fr; ]?ﬁlc)ﬁ:};n

January (15-31)...........ooooll.. | 4,820 2232 2,150 72,500 0.728 0.46
.............. .. 3,840 107,000 . 654 .68

. 285, 000 1.57 ) 1.81

154, 000 .878 98

58, 300 .321 37

32, 400 .184 21

13,000 .105 08

3,140 L017 02
1,430 . 008 009
645 008 004
727,000 | ... J ,,,,,,,,,,

a Discharges interpolated for days when gage was not read.
NOTE.—Values are rated as follows: January to June, excellent; July, good; August to October, fair.
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Date.
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the McCloud River Electric Company.
near Hirze Mountain, 14 miles
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Rating table for McCloud River near Gregory, Cal., for 190£-1906.

Gage | Dis- |l Gage = Dis- H Gage | Dis- Gage | Dis- Gage | Dis-
height. | charge. height. charge. |height. charge. || height.| charge. | height. | charge.
i i |
Feet. | Sec.-ft. Feet.  Sec.ft. , Feet. | Sec.-ft. ‘ Feet. | Sec.-ft. Feet. | Sec.-ft. |
1.50 1,340 2.40 2,042 ' 3.30 ] 3,000 | 4.40 4,990 6. 20 9,120
| L6 | 1402 2.50 2,140 ‘| 3.40 | 3,230 | 4.60 | 5,410  6.40 | 9,650
1.70 } 1,463 2.60 2,242 | 3.50 { 3,380 ’ 4.80 5,840 6.60 | 10,10
, 1.80 | 1,538 270 2,349 ' 3.60 | 3,535 | 5.00 | 6,280 | 6.80 | 10,740
190 1,612 2.80 2,461 3.70 | 3,695 5.20 6,720 7.00 | 11,300
200 | 1,60 . 290 ' 2,578 | 3.80 | 3,860 [ 5.40 | 7,170 8.00 | 14,250
2.10 1,772, 3.00 2,700 ‘ 3.90 4,030 || 5.60 7,630
2.20 | 1,88 . 3.10 , 2,825 | 4.00 | 4,210 | 580 | 8110
230 | 1,48 | 3.20 2,955 “ 4.20 | 4,585 || 6.00 | 8,600 ‘ | 5
1| ! ! | |

NoTe.—-This table is based on discharge measurements made during 1902-1906 and is well defined.

Monthly discharge of McCloud River near Gregory, Cal.. for 1906.

[Drainage area, 608 square miles.]

. Discharge in second-feew Run-off
; Total in |- -— - -y —-
Month. | : “ Cop I -
iMa.ximum.i Minimum. ‘ Mean. acre-feet. *gg" ;tul%"r. D];Iégésm
| —
January... ...l ! 8,990 1,370 ‘ 2,540 156, 000 4.18 ’ 4.82
February.................. - 5,100 1,500 2,600 ' 144,000 4.28 4.46
March..................... N 12,400 2,140 4,160 256,000 6.84 7.89
April. ..ol . 7.630 2,580 | 3,110 185,000 5.12 2,71
May......oooolill 10,200 1,860 ! 3,070 189,000 5.05 5,82
June... ...l 9,920 1,950 3,480 | 207,000 5720 6. 38
July ... 1,950 1.540 1,690 104. 000 2.78 3.20
August.........oooioll 1,540 1,440 ¢ 1,480 91,000 2.43 2,80
September........ ... ... 1,400 1,400 . 1,400 83,300 2.30 2,57
October................... 1,400 ! 1,370 1,380 | 84,800 ! 2,27 2.
Novembher................. 2,000 | 1,370 1,400 83,300 2.30 2
December................. 5,620 - 1,340 2,070 127,000 - 3.40 3.
52.76

The year................... 12.400 | 1.340 ° 2,360 1,710,000 3.89

NoTE.—These values are excellent.
STONY CREEK DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Stony Creek drains a portion of the Coast Range. It flows in a
northerly direction and discharges its waters into the Sacramento
River near Orland, Cal. It has numerous tributaries, all of which
are torrential in their character. The formation on the higher ele-
vations is of granite, with good soil covering, and is heavily tim-
bered. In the lower portion of the drainage basin the formation is
shale, sandstone, and conglomerate, with heavy growth of brush
and grass. This portion of the basin is used extensively for pas-
turage. The soil being heavy, it packs readily, causing a large per
cent of run-off. The mean average rainfall on the higher elevation
is about 40 inches, while on the lower reaches it is 20 inches. The
precinitation is almost wholly in the form of rain, with some snow
on the upper reaches, which soon melts and only adds to the flood
discharge.

The gaging station on this stream is located near the point where
it emerges from the foothills and enters the Sacramento Valley.
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STONY CREEK NEAR FRUTO, CAL.

This station was established on January 30, 1901. It is lo
at Julian’s ranch, 7 miles northwest of Fruto, and 13 miles o
the proposed mill-site dam. The conditions at this station an
bench marks are described in Water-Supply Paper No. 177,
153, where are given also references to publications that contain
for previous years.

Discharqge measurements of Stony Creek near Fruto. Cal.. in 1906.

' 5 s Area of  Gage

Date. | Hydrographer. Width. section, height. ¢
Feet. Sq. ft. Feet. £

February 8a__ .| R.S. Hawley. ... .o 137 216 5.70

February 24....| F. R. S. Buttemer._....... ... ................ 151 455 7.10

March 8........|..... 16 146 412 6. 40

A0 | 140 336 6.00

.................. I 140 336 6.00

R.S. Hawley .. ... .. ... 136 271 5.52

L 132 222 5.02

do. .. 132 218 5.03

September205_ S. G. Bennett.. ... 27 | 24 ! 3.65

October5b .| R.S. Hawley....o.oooiioiii i 22 17.6 3.62

October 14 ... 8. G, Benmett. - [1111 11111 % % ‘ 3,65

a During the high water of January 18, 1906, the channel at the cable was raised by a dej
gravel, which was gradually removed during the two or three months following. These m
ments were made before the channel had assumed its normal condition.

b Measurement made by wading at section below the gage.

Daily gage height. in feet. of Stony Creck near Fruto, Cal.. for 1906. '
]

Day. | Jan. | Feh. Mar.

| o ! ‘ \
Apr. | May. June. ( July. Aug. Sept.| Oct. Nov.
I

40 58 675 7.8 54 53 45. 38 36 37 37
0 58 655, 7.4 54 53 45 38 36 37 37
0 58 935| 7.05 5.3 53 44 38 36 37 38
0 58 7.25| 675' 53 54: 44 38 36 37 38
0 | 58 67 1 6.55 53 53 43 38 3.6. 37 3.
40 | 57 65 | 64 52 53 43 38 36 37 39
10 57‘6.5 63 , 52 53 42 38 36 37 39
40 | 57 | 6.4 | 62 ' 52 52 42 38 36 37 39
40 57 6.4 | 61 | 52 52 42 38 36! 37 39
40 58 63 . 61 | 352 51 42 38 36 37 39
40 60 695 60 | 51 | 51 42’ 38 36 3.7 39
62 | 61 | 665 60 1 51 | 50‘ 41 37 36 37 39
- 65 50‘5.45 60 51 50| 41 37 36| 37 39
25 785 625 59 51 50 41 37 36| 37 349
0 735 605 59 51 50 41, 37 36| 37 3.9
5 69 60 58 51 51 | 4.1‘ 37 86, 37 39
6 725, 60 57 ' 50 50| 411 37 36! 37" 349
5 705 59 56 50 50| 41, 37 36| 37 39
0 80 58 56 50 ! 50| 4.1] 37T 36| 37T 3.8
65 7.5 58 55 50 . 49 41l 37  36i 37 39
\ |
65| T.45 69 55 50 49 41 37| 36| 37' 39
1| 725 665 54 50 49| 40 37 35 37| 3
750 715 80 55 ' 5.0 48! 40 37| 37| 371 3¢
55, 7.1 7.6 55 5.1 48" 40 37 37| 37! 39
6.35 7.0 825 55 52 48 39 37 37 37 38
625 68 | 7.65 54 53 48 39 36 37 37 3.8
61 7.15| 7.45 5.4 } 5.5 48 39 36 37 37 38
61 | 7.05| 7.25 55 | 59 48! 30 36 37 37 38
6O ... 7.05 55 ' 565| 47| 38 36 37 3.7 3§
59 .. 1.0 1 55 55 | 4.6‘ 3.8 3.6, 37 37 3¢
} J $.35 C 5.4 3.8 3.6 3.7
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Rating table for Stony Creek near Fruto, Cal., from March 8, 1906, to December 31, 1906.

( Gage Dis- Gage I Dis- | Gage r Dis- Gage [ Dis- l Gage Dis-
height.| charge. |height. | charge. \height. charge. heig t | charge. ‘helvht ‘charge
[ | P S | | S - - —
‘ 1
Feet. | Secft. | Feet. | Sec.-ft. | Feet. ‘ Secft. | Feet. | Secft. || Feet. ' Sect. !
3.60 13 | 440 . 213 5.20 580 6.00 1,250 7.60 3,150
3.70 29 4.50 | 250 ‘ 5.30 |, 640 6.20 1,460 || 7.80 3,410
3.80 48 4. 60 290 5.40 | 705 6. 40 1,680 ‘ 8.00 3, 6490
3.90 70 | 4.70 335 5.50 | 780 6. 60 1,905 9.00 5,270
4.00 | 93 1| 4.80 380 5.60 865 6.80 2,140 | 10.00 7,280
4.10 \ 119 4.90 | 430 5.70 955 7.00 2,390 11.00 | 10.200
4.20 149 5.00 ‘ 480 5.80 1.050 7.20 2,640 |
4.30 179 { 5.10 | 530 5.90 1,150 7.40 2,890 \r '
i | |
- — —_— !

NOTE.— I‘hh table is hased on 9 discharge measurements made during 1906 and 3 during 1904, and is
well defined helow gage height 6.4 feet.

Monthly discharge of Stony Creek near Fruto. Cal., for 1506,

[Drainage area, 760 square miles.]

’ Discharge in second-feet. Run-off.

—————————— Totalin - -

Month. | | » = |
‘Mammum. Minimum. Mean, | Aere-feet. S;g ::’m]()\er ]31‘;18{)2;“

i |
Janoary. ... ... ... ! 22, 200 150 | 2,230 137,000 2.93 ! 3.38
February o 3,320 480 | 1,540 85, 500 2.03 2.11
March. .. | 0,200 1,050 | 2,500 154,000 3.29 3.79
\pril.. 3,480 705 | 1,280 76,200 1.68 1. 87
J 1,200 480 610 37.500 803 .93
i 705 290 ¢ 495 29 500 - 651 | .73
i 250 81 12 7,800 167 .19
\ugust . 8 13 32.6 2,000 .043 .05
September 29 13 17.3 1,030 023! .03
October. . 29 29 29.0 1,780 038 .04
November. . 70 29 61. 4 3,650 . 081 .09
December.......... ... ... : £,270 48 | 582 35.800 766 .88
The year............. ... 29,200 13 ‘ 702 572, 000 10s | 1a10

|

NoTtg.—Discharges were obtained from the 1905 table, January 1 to 15, and hy the indirect method
for shifting ¢hannels, January 16 to March 7. Values are rated as follows: March to July and Decem-
ber. good; remainder of 1906, fair.

MISCELLANEOUS MEASUREMENTS IN STONY CREEK DRAINAGE BASIN.

The following miscellaneous measurements were made of Stony
Creek just above its junction with Little Stony Creek:

September 18: Width, 26 feet; area, 38 square feet; discharge, 26 second-feet.

October 13: Width, 26 feet: area, 34 square feet; discharge, 21 second-feet.

CACHE CREEK DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Cache Creek drains that portion of the eastern slope of the Coast
Range directly north from the Puta Creek basin. This basin is long
and narrow, extending from northwest to southeast; it has numerous
tributaries, of which North Fork is the largest. Most of these tribu-
taries are torrential in their character, but the flow of the main
stream is regulated largely by its discharge from Clear Lake, which is
fed by numerous creeks having their source in the higher portion of
the drainage basin. The lake covers an area of 65 squere miles, and
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has a drainage area of 417 square miles. The streams that ent
Cache Creek below Clear Lake are practically dry during the sumn
months. There are large cultivated areas on the west side of Cles
Lake, a greater portion of which is meadow land used for stock raisins
There are two gaging stations located on this stream—one at Lowe
Lake directly at the point where the stream discharges from the lat
and one at Yolo a short distance below where it emerges from the foo
hills. There are numerous diversions above the gaging station ¢
Yolo which take practically the entire flow during the summer month
This water is used for irrigation in the vicinity of Woodland and Yo!
where the soil is rich and deep and susceptible of the highest state «
cultivation.

CACHE CREEK AT LOWER LAKE, CAL.

This station was established January 1, 1900. It is located thre-
fourths mile from Lower Lake, Cal. The conditions at this statio
and the bench marks are described in Water-Sup»ly Paper No. 17’
page 169, where are given also references to publications that contai
data for previous years. The following measurement was mad
March 7, 1906:

Width, 64 feet; area, 301 square feet; gage height, 6.80 feet; discharge. 999 secone
leet.

Daily gage height, in feet, of Cache Creek at Lower Lake, Cal., for 1906.

Day. Jan. l Feb. I Mar. | Apr. | May. | June. ‘ July. | Aug. | Sept. Oct. | Nov. | De
|
5 535! 635 8.9 | 70 | 5.8 51 | 435| 35 3.2 | 29 . o
50053 | 625 89 69 58 51 | 43 0 36 ; 3.25] 2.8 2
51 53, 7.2 | 895] 6.9 , 58 | 505| 43 | 3.6 | 3.25| 2.85| 2
2.5 | 5.3 ‘ 6.75 | 8.9 | 6.8 | 58 ] 5.05| 4.3 | 3.6 | 3.2 | 2.8 ' 2
25 {53 | 68 | 89 6.75} 5751 5.0 | 4.25] 3.6 | 3.2 | 2.8, 2
|
2.5 | 5.3 i 6.8 | 88| 6.65] 575 50 | 4.25| 3.55| 3.15| 2.9 ' o
245 5.25| 6.8 | 88| 6.6 | 57 495| 425( 3.55| 3.15( 2.9 2
25 | 525| 6.8 | 88 | 6.35] 57 ' 495, 4.25] 3.55; 3.15{ 2.9 2.
2.45! 5.25| 68 | 88 | 6.5 | 565, 4.9 | 42 | 355 3.15| 2.9 2.
25 | 525) 6.8 | 875 6.45| 5.6 4851 4.2 | 3.4 1 213] 29 3
|

2.5 | 525| 6.8 | 855 6.5 | 5.6 | 48 | 415] 3.4 | 3.2 | 2.9 &
2.75 | 5.2 | 7.1 3.45\ 6.35 | 5.55| 4.8 | 415 3.45| 3.2 | 2.95| 3.
2.0 | 52 | 7.1 | 835 6.35| 55 | 48 | 41 | 3.5 | 3.15| 2.95 3.
3.061 6.1 1 7.3 ' 83 | 65 | 55 | 48 | 41 | 3.451 3.1 | 2.95 3.
52 | 541 701 84 635 545| 475| 4.05| 3.4 ; 3.1 | 295 3.
475] 5.4 | 7.0 l 82 63 | 545| 47 | 4.0 | 3.3 3.15| 2.9 3
40 | 54 | 7.0 | 80 625 55 ! 47 | 3.95] 3.35| 3.1 | 3.0 3
518 5.5 | 6.9 v 7.9 6.2 | 5.4 | 4.65| 3.95| 3.351 3.1 | 2.9 . 3.
52 | 56 | 68 | 7.75 615 54 | 4651 3.9 | 3.3 | 3.0 | 2.8 3.
5.3 | 59 | 72 765 61 1 545 46 38| 33 3.0 ER I
53 | 58 , 73 | 76 605 54 | 4.6 : 3.8 3.3 | 295] 2.95 3.
54 | 50| 75 74 60 535| 455, 38| 3.25! 29 | 28 3
54 [ 611 75! 7.4 59 53 4.55‘ 3.8 | 3.35] 2.9 | 2.8 ! 3.
54 162 7.6 | 7.3 58| 53 | 44 | 3.8 | 335/ 29 2.8 3.
5.45({ 6.2 | 7.75| 7.3 \ 59 | 5.25| 4.5 ‘ 3.8 | 3.25| 2.9 | 2.8 3.
5.4 1 6.2 | 805 7.25] 5.952 5.25 4.45) 3.751 3.25| 2.9 | 2.8 | 3.
54 | 64| 81 | 7.5 ‘ 6.0 | 525| 445! 3.75| 3.25| 2.9 | 2.75| 3.
5.4 | 65 | &1 | 7.2 | 595 52 | 44 | 37 | 325| 2.9 | 2.75| 3.
5.4 ..., 811 7.1 | 59| 5.15| 44 | 37 | 82| 29 | 28 ' 3
S 88 7.0 ' 590 ! 51 | 44 [ 87 | 32 | 29| 27 3
5.35 | ... ! 9.3 1 _______ 59 ... 4.35. 3.65 | ... 2.9 |....... 4.
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Rating table for Cache Creek at Lower Lake, Cal., for 1905-6.

Gage ‘ Dis- | Gage ‘ Dis- Gage i Dis- | Gage Dis- Gage Dis-
height. charge. || height.) charge. | height. | charge. | height.| charge. | height.| height.
|
i 1 |
| Feet. | Secoqr. || Feet. | Secpt. | Feet. | Secjt. | Feet. | Sect. | Feet. | See.t
12,40 27 3.30 135 || 4.20 . 296 5.20 552 7.00 1,12
2.50 37 3.40 149 { 4.30 318 5.40 610 7.20 1,188
2.60 48 3.50 163 4. 40 ‘ 341 5.60 670 7.40 1,256
2.70 59 3.60 178 4. 50 365 5.80 732 7.60 1,324
2.80 71 3.70 194 ‘ 4.60 390 6.00 795 7.80 1,392
2,90 83 3.80 212 4.70 416 6.20 859 8.00 1,460
3.00 95 3.90 232 | 4.80 442 6 40 923 9.00 1,840
3.10 108 4.00 252 4.9 ' 463 6 60 988
3.20 121 | 410 274 | 500 | 456 | 6.80 ‘ 1,054 ‘
i

NoTEe.—This table is based on discharge measurements made during 1904-6 and is we'l defined below
; ge heighu 7 feet.

Monthly discharge of Cache Creek at Lower Lake, Cal., for 1906.

[Drainage area, 500 square miles.]

Discharge in second-feet. Run-off.
Total in

Month. ! .
: Maximum.( Minimum. | Mean. acre-feet. Sg;‘. f;]tulger l?fl&tlgsm
625 ‘ 2! 316 19, 400 0.632 0.73
955 552 615 37,500 1.35 1.41
1,960 85 1,220 75,000 2.44 2.81
1,820 1,120 1,510 89, 800 3 02 3.37
...... 1,120 748 | 804 55, 000 1.79 2.06
.......... 748 | 524’ 639 38,000 198 1.43
.......... 594 | 330 423 26,000 1846 “08
.......... 330 18 256 15700 (512 159
s-ptember. .11l 186 121, 150 8,930 1300 133
Jatober... Ll 128 | 8, 103 6,330 “206 ‘24
Sovember... ..l 95 | & 70.4 4720 150 ‘18
L2Cember. . .oonurnnsoeainnn. 252 | 59| 133 8,180 .266 .31
The Year........ooooen.... 1,960 \ 321 533 385, 000 1.07 14. 44

NoTE.—These values are excellent.
CACHE CRFEK NEAR YOLO, CAL.

This station was established January 1, 1903. It is located at the
v-agon bridge on the road from Woodland to Yolo, about 1,000 feet
above the Southern Pacific Railroad bridge. A new wagon bridge,
v-hich greatly improves the channel conditions, was erected during
1904. The station was reestablished on the new bridge D=cember 4,
1904. Numerous diversions are made from Cache Creek above this
station which take practically all of the summer flow. The condi-
tons at this station and the bench marks are described in Water-
Supply Paper No. 177, page 172, where are given also references to
publications that contain data for previous years.
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Discharge measurements of Cache Creek near Yolo, Cal., in 1906.

- Area of Gage ’
Date. L Hydrographer. Width. section. heig%t. P
- _
| Feet. Sgq. ft. Feet, 8
February 5....! F. R.S. Buttemer....... .. ... ...oc.ooaie.. 93 262 3.88
February 16.. .0 . .do. ..o i 97 445 5.15 ’
February 20_. .1 . .do. ... .o il . 97 479 5.79 ‘
March 5....... Y 102 578 6, 60 ‘
March 13...... [N [s SR e eteeaeeaeeiaaea 192 592 6.85 ‘
April13...._.. [ R.8. Hawley. .. ... . .. .. ... ...... 99 482 6.05 ‘
April 24_ WL G BaWYeT . e 97 428 5.36 '
May1.... o 96 380 4.95
Mayb6.... sdo. ... 83 127 2.25
May 7.... O (4 133 2,180 19.95 | 1
May7.........L..... doo .. 133 2,150 19.72 1
May 7.... do_ .l 133 2,230 20.40 | I
May7.... Ao 133 | 2,240 20.43 | 1
May7.............. do. .o 133 2,270 20.65 | ¥
May 8.... o 98 | 400 4.9
May 15, ...l ... dO. .l 96 | 338 4. 46
July 13. .. RS Hawley. oo oo 92, 160 2. 50
July 30... I do. .. . 91 137 2.10
October4.._... [ s L 10 28 ‘ 1.00

NoTE.—A landslide occurred in Cache Creek canyon, above the station, on May 2, damming th
This dam was overtopped on May 7, when the creek rose to a maximum gage height of 20.8 feet
measurements of this date were made at the crest of the flood.

Daily gage height, in feet, of Cache Creek near Yolo, C'al., for 1906.

I ' i R
Day. " Jan. ! Feb. | Mar. Apr. | May. | June. ’ July. | Aug. Sept" Oct. { Nov
‘ | |
405] 55 1100 ' 50 | 43 | 3.1 | 215| 1.65| L1 | oss
40 | 5.2, 86 , 455 42 31 | 21 1 165) 11| .85
3.95| 555, 80 | 295| 415 3.05| 2.0 | 1.6 | 1.95| .8
395 85 | 7.6 | 2.6 | 41 | 3.0 | 2.0 | 1.6 | 19 .8
39 | 67 | 73 225 41 3.0 | 20 [ 1.6 | 1.05' .8
3.85| 615 7.0 | 22 | 405 2.8 | 1.95{ 1.6 | 1.0 | .8
3.851 58 | 68 [121 | 40 | 265| 195 L5 | 1o | .8
3.8 | 56 | 67 | 51 | 3.95| 2.6 | L95[ 1.5 | 10 .8
3.75| 55 | 6.6 | 4.7 | 3.9 | 26 | L95| 1.5. 1.0\ .8
3.75| 54 | 6.4 | 46 | 3.8 26 | 20 | L5 | L0 .8
4 i
37 53 | 635 46 | 3.8 | 25 | 20 | L5 | 1.0 .8
. 3.7 193 163 | 455{ 3.8 | 25 | 20 | L5 | 1.0 .15
e 4350 3.7 | 7.25| 6.1 | 4.6 | 3.8 | 25 | 20 | 1.45| 1.0 75
s © 63 @ 3.7 | 645| 60 | 45 | 3.75] 2.5 | 2.0 | 1.45] .95 .75
15, . 445\ 6.85| 6.0 | 59 | 4.45| 3.7 | 2.45| 2.0 | 1.45] .95} .75
I
16 i, 199 | 52 | 58 | 58 | 44 | 3.65| 2451 2.0 | 1.45| .95 7
[ SRR 1140 4.7 | 56 | 57 | 435| 3.65| 2.45| 1.95| 1.45 9
18, s 14.05| 545 55 | 575 4.3 | 3.65| 2.4 | 1.95]| 1.45| .9
19, 25.7 \ 6.65| 5.4 | 565 4.3 | 3.6 | 235] 1.95{ 1.45| .9
20, eins [10.25 | 58 | 53 | 555 4250 3.5 | 2.3 | 1.8 | 135 9
i
6.75, 7.8 | 7.25] 545| 4.2 | 3.4 | 2.3 | 1.7 | 1.3
58 | 7.25| 7.0 | 54 | 415( 3.4 | 23 | L7 | 13
535 6.4 © 67 | 54 | 41 | 3.35| 2.35| 165 1.3
505 83 +10.7 | 53 | 405 3.3 | 23 | L7 | L25
4.8 \ 7.45 9.95| 525| 42 | 3.25( 2.3 | L75| 125
56 | 60 110 | 52 | 455! 3.2 | 225| 1.75| L2
4.4 565 925 515| 47 | 3.2 | 2.2 | L7 | L15
4.3 ‘ 58 | 7.95| 53 | 48] 3.2 | 22 | L7 | 115
4.2 7.3 | 52 | 47 32 | 22 ( L65| 11
4.15 . 9.65 | 5.1 445 315 2.15| 1.65| L1 .85 ...
4.1 15.85 |oen.. 4.35 [ooooe.. 2.15| 1.65 |....... .85 .

NoTe.—The creek was dry January 1 to 12 and November 17 to December 10. The gage hei
May 7 is the mean of a large number of readings at short intervals.

B— e e e -—
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Rating table for Cache Creek near Yolo, Cal.. for 1906.

Gage | Dis- || Gage | Dis- | Gage | Dis- || Gage | Dis- || Gage | Dis-
height.\charge. height. | charge. |height. | charge. | height. | charge. | height.. charge.

;

Feet. “ Sec~ft. || Feet. | Sec.ft. || Feet. | Sec-ft. || Feet. | Sec-ft. || Feet. = Sec.ft.
0.90 0 1| 1so 145" || 2.60 358 || 3.40 650 || 4.40 | 1,168
100 | 3| L9 169 | 270 388 | 350 692 || 460 | 1,284
a7 |l 2o 193 | 280 420 | 360 737 || 480 | 1405
1.20 32 || 210 217 || 290 455 || 370 85 || 500 | 1637
1.30 &3 || 220 243 || 300 4 | 38 835 || 520 | 1,671
140 65 || 230 271 1l 310 530 || 390 &7 || 540 | 1,805
150 85 || 2.40 209 || 320 50 || 4.00 oa1 | 560 | 1.939
1,60 105 | 2 50 328 1| 3.30 610 || 420 | 1.053 || 580 | 2073
170 125 | | ‘

| .

NOTE. —This table is based on discharge measurements made during 1906 and is well defined between
gage heights 1 foot and 7 feet. Above gage height 5 feet the rating curve is a tangont, the difference
being 67 per tenth.

Monthly discharge of Cache Creek near Yolo, Cal., for 1906.

{Drainage area, 1,280 square miles.]

; Discharge in second-feet. Run-off.
- Totalin {————F———
Month.

. - acre-feet. | Sec.-ft. per| Depthin

Maximum. Mlmmum.‘ Mean. sq. mile. | inches.
January.. ... ...l 15, 400 0 ‘ 2,000 123,000 1. 56 1.80
February. .. ... ... ... 3,750 785 1 1,660 92,200 1.30 1.35
March....._...................... 8,810 1,670 | 3,040 187,000 2.38 2.74
April .ol 4,890 1,600 1 2,360 140, 000 1.84 2.05
May.... ... ... 6, 243 i 1,270 78,100 L992 1.14
June ... Ll 1,110 550 | 784 46,700 “613 | 68
July. .ol 530 229 333 20, 500 . 260 .30
\ugust. . .o 229 115 166 10,200 130 15
September. ... ...l 115 1 17 69. 4 4,130 054 .06
October. .. .. 181 1 0, 13.6 836 011 .01
November. . 0 0 0 00 1.00
December. . ‘ 3,250 ° 0 ‘ 435 26,700 340 39
The year................... | 15, 400 ‘ 0 | 1,010 729,000 . 780 10. 67

NoTE.—Values are rated as follows: January and September, good; October, fair; remainder of
1906, excellent.

PUTA CREEK DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Puta Creek drains a portion of the eastern slope of the Coast Range,
its waters discharging into Sacramento River, through what is known
as the Yolo basin, in the vicinity of Davis, Cal. This basin is rather
long and narrow, extending from west to east; it has numerous tribu-
taries which have a heavy flood discharge during the winter months,
but are practically dry during the summer. This stream is torrential
in its flow. It has a comparatively small drainage basin with an
exceptionally heavy rainfall, especially on the higher elevations in the
vicinity of Mount St. Helena. A five-year rainfall record at Helen
Mine, on the northern slope of Mount St. Helena, gives an average of
99.52 inches. The precipitation is less at lower elevations. The
upper reaches of the basin are well timbered, but the lower part is
comparatively barren of timber, though it has a consider~ble growth
of brush extending to a point where the stream leaves the foothills.

8591—1IRR 213—07T——S8



114 SURFACE WATER SUPPLY, 1906.

The areas in the lower portion of the basin are used principalls
pasturage. The topography of the country is rough and precipi’
The underlying rock is an impervious slate and serpentine, with a
soil covering. There is comparatively little tilled land in the b
above where the stream emerges from the foothills at Win
Below this point the soil is deep and susceptitle to high cultiva
and at present is used for raising grain and fruit.

PUTA CREEK NEAR GUENOC, CAL.

This station was established February 12, 1904. Tt is loc
about 2 miles below the old town of Guenoc, near the Asbill r
house and at the Guenoc dam site. The nearest post-office
Middletown,Cal. The conditions at this station and the bench m
are described in Water-Supply Paper No. 177, page 180, where
given also references to publications that contain data for pres
years.

Inscharge measurements of Puta Creek near Guenoc, Cal., in 1906.

. s Area cf Gage
Date. Hydrographer. Width.| seetion. ! height. | ch
Feet £q. 1t Feet N
January 157. .. 145 1,300 10. 55
January 16e_ .. 152 | 1.8t0 14.25 | 1
January 23..... 126 070 8.60
January 23..... 124 868 8.00
January 24, ... 124 830 7.80
January 24..... 125 815 7.90
February 15. .. 94 202 6.25
February 15. .. 94 229 6.35
March 6........ 93 153 5.59
March 7........ 93 136 5.50
March 19....... 82 167 5.48
March 20....... 114 480 7.00
March 21....... 174 320 6.52
April I%........ 82 78 5.00
Aprit18........ 82 78 4.99
May 7.. 532 39 4.84
May 8.. b32 537 4.82
July 27. b 20 “b13.2 4.29
July 28 ....... b 20 b13.2 4.28
a Measured by floats. b Wading section.

Daily gage height, in feet, of Puta Creek, near Guenoc. Cal.. for 1906.

Day. Jan. Feb. | Mar. | Apr May June. ‘
3.7 4.9 5.5 6.3 4.9 5.0
3.7 4.9 6.0 6.1 1.9 5.2
3.7 4.9 6.65 6.0 4.9 5.9
3.7 4.9 6.35 5.8 48 | 54
3.7 4.8 5.8 5.7 4.8 5.1
3.7 4.8 54 56 4.8 5.1
3.7 5.0 54 ' 56 4.8 5.0
37 | 49 | 53, 56| 48 5.0
3.7 4.9 5.3 5.5 1.8 5.0
3.7 4.8 5.3 5.5 48 5.0
4.0 7.0 5.3 5.4 1.8 5.5
8.5 6.9 5.2 5.4 4.8 5.3 |.
9.2 6.45 5.4 5.4 4.8 52 .
10.5 6.35 5.6 5.3 1.8 5.1 |.
10.0 5. 55 5.5 5.2 4.8 5.0




PUTA CREEK DRAINAGE BASIN.

115

Daily gage height, in feet, of Puta Creek, near Guenoc, Cal., for 1906—Continued.

! ' |
Day. t Jan. i Feb. \ Mar. | Apr. } May. '+ June. | July.
i | . i 1
| 1 |
5.4 5.4 51, 48 | 50 4.3
5.7 5.4 50, 438 1.9 4.3
6.2 5.5 49 ..., 4.9 4.3
6.5 5.5 49! 48 4.8 1.3
6.6 6.4 49 48 4.8 4.3
5.7 6. 45 6.35 4.8 4.8 4.8 4.3
5.6 6.6 6.35 4.9 4.8 |........ 4.3
5. 45 7.15 7.4 5.1 4.8 4.7 4.3
5.35 7.4 8.1 5.1 4.8 4.7 4.3
5.25 6.5 7.8 5.0 6.8 4.7 4.3
5.2 6.1 7.5 5.0 6.6 4.7 4.2
5.2 5.8 6.3 5.0 5. 68 4.7 4.2
5.1 5. 65 6.3 5.0 5.4 4.6 4.2
505 ........ 6.3 4.9 5.25 4.6 4.2
50 |....... 6.4 4.9 5.1 4.6 4.2
50 [l k 7.8 |oeean 5.0 |....... 4.2
Rating table for Puta Creek near Guenoc, Cal., for 1906.
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
height.| charge. t height.| charge. | height.| charge. || height.| charge. || height. | chargo.
Feet. | Sec-ft. ' Feet. | Sec.-ft. || Fect. | Sec.-ft 1| Feet. | Sec.ft. ' Feet. | Scc.-ft
4.00 1| 5.00 155 || 6.00 680 | .00 | 1,720 | 9.00 | 4,60
4.10 4 1 5.10 190 6.10 | 760 7.2) 1,960 | 9.20 5,000
4.20 9 | 5.20 230 6.20 850 { 7.40 2,200 ;{ 9.40 5,3€0
4.30 19 5.30 270 || 6.30 940 | 7.60 2,480 " 9.60 ‘ 5,720
4.40 29 5.40 315 f 6.40 ' 1,035 7.80 2,71 | 9.80 6,080
4.50 43 ' 5.50 365 | 6.50 | 1,135 ‘ 8.00 3,040 ; 10.00 8, 440
4.60 63 560 | 40 | 660 | 1240 || 820 | 3,320 | 11.00 | 80240
4.70 &3 5.70 480 6.70 1,360 8.40 3, 1 12.00 10,040
4.80 105 580 ; 540 J 6.80 | 1,480 || 8.60 | 3.970 {13.00 ' 11,840
4.90 129 590 1 610 | 6.90 | 1,600 8.80 | 4,300 i
| , : ! | |

Note.—This table is based on discharge measurements made during 1906, and is well defined hetween

gage heights 4.3 feet and 8 feet.

Monthly discharge of Puta Creek near Guenoe, Cal., for 1906.

[Drainage area, 91 square miles.]

Month.

Discharge in second-feet. Run-off.
Total in -
Maximum.| Minimum. { Mean. acre-feet. Ssa'.';tl'ﬂ};?r ]?Ielg';lgs]_n
12,300 ol 1,80 ' 111,000 19.78 22.81
2,200 105 ¢ 727 40, 400 7.99 8.32
3,190 230 916 56,300 10.07 11.61
940 105 302 18, 000 3.32 3.70
1.480 105 215 13.200 2.36 2.72
365 63 165 9,820 1.81 2.02
63 9 26.8 1.650 0.294 0.34
......................... L Ts0,000 |
| |

NoTe. —Discharges interpolated for days when gage was not read. Values are rated as follows:
Jannary and July, good; remainder of the period, excellent.
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PUTA CREEK AT WINTERS, CAL.

This station was established September 26, 1905. It is loc
about 450 feet below the Southern Pacific Railroad bridge and a’
800 feet southeast of the depot at Winters, C~l. The conditior
this station and the bench marks are described in Water-Supply P
No. 177, pages 182-182, '

Discharge measurements of Puta Creek at Winters, Cal., tn 1906.

o 5 'y Area of ' Gage M
Date. E Hydrographer. Width, section. { heiag'%t. ¢h
i
! Feet. Sq. ft. Feet. Se
January 20..... R. 8. Hawlev,, . ....... P 178 1,240 9.90 H
February 3. F. R. S. Buttemer... 170 287 5.10
February 15....|..... do 182 1,300 10.55
February22....i..... do. 180 809 8.50 H
March 6......_.1..... do.. 178 410 7.02 1
March 14. AT do 179 636 8.15 <
..l R.S. Hawley 128 160 6.00 |
L do..... 123 146 5.80
..... do. 150 134 5.78
.do. 80 75 4.90
.do 50 44 4.75
do 50 46 4.75
-do. 50 26 4.62
..... do. 50 24 @ 4.79
sdo. 50 20 4.70

a New gage; old gage reading 4.60 feet.

|

NoTE.—Merasurements of May 4 and after were made by wading 200 feet al)ove the cable.

Daily gage height, in feet, of Puta Creek at Winte:s, Cal., for 1906.

r 1l
Day. ‘1‘ Jan, ! Feb. Mar. | Apr. ‘i May. June.J July. | Aug. | Sept. ' Oct. | Nov. !
| .
' !
5.28 . 6.58110.00 ,¢6.10 6.00 4.95| 4.70| 4.75" 470 4.75
5.20 ' 6.35| 8.8 a6.10 580, 4.90| 470 475 470, 4.70.
2 5.10  11.20| 8.00 26.05 5.75 4.90 | 4.70 | 4.75 4.7 4.75
5.05|10.10 | 7.80 6.00 5.80 4.85 | 4.75| 4.80 4.65| 4.85
‘ 5,00 7.62| 7.50 @6.00, 6.00 4.80| 4.75| 4.75 4.65 4.00
6. . 464 4.95{ 7.00| 7.35| 5.9 ! 590 4.8 | 475 475 4.65| 4.90
T 4.64 i 4.93] 6.8 | 7.15| 590 | 580 ' 4.75 | 4.8 | 470 4.65| 4.90
P 4.63 ) 4.90| 6.60 7.05] 5.90| 580! 475 4.8 ‘ 4.70 | 4.051 4.9
9o 4.64 487 6.45 6.95| 5.85| 5701 4.65 4.8 | 4.70| 4.65 6 4.95
100, ceeeea... 4.64 4.85|26.30] 6.85| 580 | 560 4.65| 4.8 ' 4.70 |2a4.70 1 4.90
B 460 490 | 6.20] 6.75; 5.8 | 5.60 | 465 475 | 470| 470 4.90
120 4.85 500 | 11.40 | 6.70| 580 | 5.55 ] 4.60 | 4.85 1 470 4.75| 4.9
18 1076 4.90 | 9.05 | 6.G0 |e5.80 | 570, 4.60| 4.8 12¢4.70 |a4.75 | 4.85
4. ..ol 13.00 4.90 | 828 | 6.50 5.80 | 5.55| 4.60 | 475, 4.70| 475 4.8
1ot 10.75 12,50 | 7.90| 6.50 | 5.80 | 5.50 | 4.60 |24.80 | 4.70 | 4.70 | 4.85
1 I B
6. 0ol 21.60 7.33| 7.38| 6.50 | 5.85 5.50 | 4.60 | 4.75  4.70 | 470 | 4.8
17, 12,20 6.60 | 7.12| 6.40 | 5.80 ' 5.45 | 4.55 |a4d.75 l 4.70 | 4.70 | 4.85
18 i 22.85 7.15| 6.85} 6.30 | 570 5.40| 455 | 4.701 4.65, 4.70 | 4.8
19, .ol 24,00 826| 7.75| 6.30 | 5.70 5.35| 4.80| 4.75| 4.7 4.70 | 4.8
200 10.80 7.10 | 7.60 | 6.30| 570 5.20| 470 | 475, 4.65 | 4.70 | 4.85
122 8.45110.08 | 11.09 | 6.30 | 5.65 5.20 | 4.70| 4.75 ’a4.70 4.65 | 4.8
P . R.60 | 875] 6.25| 560 510 4.75| 475 | 4.70 | 4.65| 4.85
7.55 | 9.65| 6.30 | 5.60 5.10| 4.75| 4.70| 4.70| 4.70 24,85
§.90 | 13.50 | 6.30 | 5.60 5.15| 4.7 4.70 | 470 ) 4.70 ) 4.85
8.00 | 11.80 | 6.25 | 5.60 5.20| 4.75 4.70 | 470 | 4.70 ‘ 4.85
C1L8& | 6.20 | 6.60 5.10 | 4.75 | 4.75 J 4.70 | 4.70 , 4.8
| 9.70 | 6.20 [a6.80  5.30 | 4.75| 4.70| 4.70 |e4.70 | 4,90 |
| 850 | 6.20| 7.00. 500| 4.75| 4.75 'ad4.70 | 4.70 | 4.90
7.88 |@6.15 | 6.50 5,10 | 4.75 |a4.75 ! 4.70 | 4.75 | 4.90
8350 lap. 15 615 5.00 |4 70| 475 i 4.70 | 4.75| 4.90
15.50 ....... CoR05 L 4.70 | 470 ... 475 ..

a (vage height estimated.

A new gage was put in August 15 and read after that date.
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Daily discharge, in sccond-fect. of Puta Creek at Winters. Cal.. for 1906.

Day. Jan, | Feb, ‘ Mar.

. . \ :
May. July. A\ug. Sept. Oct. Nov. Dec.

Apr. June.
| ; ‘ ,

22 360 | 1,080 ' 4,140 1 480 450 139 29 18 14 18 10

22 380 880 3.020 480 350 | 131 29 18 14 14 10
22330 5,540 2.210 435 315 123 28 18 14 18 40
22200 4,420 2.020 . 390 350 | 115 2 24 10 31 10

25 250 2,020 1.740 | 390 450 ' 107 27 18 10 40 40

| ! |

25, 220 1,440 1,600 365 100 104 27 18 10 40 10
251 200 1,300 1,420 340, 350 101 26 14 10 40 52

25 150 1,050 , 1,330 340 ' 350 98, % 14| 10 52 64

25 120 020 | 1,240 315 010 95 25 14 10 52 40

25 100 780 1150 200 204 92 25 14 14 40 116

25 100 680 1.060 290 287 80 24 14, 14 40 4,790

46 110 5.640 1.010 200 290 86 24 14 18 10 1,205
4,840 80 3,280 920 290 2731 83 23 14 18 31 640
7,140 70 2.530 830 , 200 266 S0, 2 14 18 31 400
4.840 6,620 2070 830, 200 | 259 60 240 14 14w 290

I

17, 800 1 1,600 | 1,700 830 315 252 72 18, 14 14 31 273
6,300 080 | 1,430 0 M0, 245 | ; [ VI R V' B 51 239
. 19,400 1,530 1,200 r 660 250 ( 238 [ 64 4] 10 14 31 206
. 20,900 2,610 | 2,010 | 660 . 250 | 231 60 18 14, 14 31 175

4,80 '1,570 ' 1,870 660 250 224 56 18 10, 14 31 160
2,480 {660 230 . 217 v 52 18 14 10 31 145
1.600 | 610 210 210 48 18 14 10 311 145
1.160 660 210 | 203 44 14 4, 14 31 160
970 | 660 210 ‘ 195 40 \ 4 14 14| 3 160
]00 | 610 210 | 187 36 14 14 } 14 31, 160
560 | Coso ses] aml a2 w14 [ 318,130
470 | ' 570 1,070 1 171 32 14 14 14 40 | 4,000
430 | 570 1.250 , 163 31 18 14 14 40 | 1,565
400 525 810 | 155 31 18 4 18 401,0%
380 525 530 | 147 30 18 14 18 40 | 725
360 ....... 10.040 ... .. /01 30 (U 8. 725

NoTe.—These discharges were obtained by the indirect method for shifting channels, except for
the high water in January, which are based on a rating table, using high-water measurements made
in January, 1907.

Monthly discharge of Puta Creek at Winters. C'al., for 1906,

Discharge in second-feet.

Total in
Month.

Maximum. Minimum. ‘ Mean,  acre-feet.
January . 20,900 22 | 3,100 191, 000
February . 6,620 70" 1,330 73,900
March. .. e S 10, 000 680 3,060 188, 000
April. .. .. 4,140 325 . 1,130 67, 200
May... o .. 1,250 210 411 25, 300
June... L 450 147 266 ' 15, 800
July. .. 139 30 72.4 4,450
August. . 29 14 21.0 1,290
September. 24 10 } 14.7 875
October. . 18 10 13.7 842
November. R .. 52 14 34.0 2,020
December. ... ... el 8,130 40 | 836 51, 400

The YOAT. ..ot oot e QO.QOOJ 10. 857 J 622,000

NotE.—The discharge for gage heights above 11 feet is based on measurements made in January.
1907. Values are rated fair.
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FEATHER RIVER DRAINAGE EASIN.
DESCRIPTION OF BASIN.

Feather River drains a portion of the western slope of the Si
Nevada extending east nearly to the Nevada State line, a diste
of about 75 miles, and north and south for a distance of from ?
40 miles.

The greater portion of the watershed is rough and mountair
and has numerous tributaries which drain the slopes of the hig
mountains. The formation in the southern ard eastern part of
basin is of granite, with a comparatively deep soil covering. T
is also a considerable area composed of lava and other vole:
matter in the northern part of the basin. Numerous meadows
valleys also exist, which tend to maintain a steady flow during
dry season. The soil is generally porous and absorbs the mois
readily. The entire watershed is well coversd with a growtl
brush and timber, much of which is large enough to make lum
ing a profitable industry, with the exception of the meadow lr
and valleys, which are used for stock ranges and grazing la
There are numerous large springs, especially in the lava distr
which supply a moére or less steady flow throughout the year. T!
are especially noticeable on North Fork, where there are peren
springs discharging from 50 to 100 second-feet. There is little
ficial storage in the drainage area, and the water used for irriga
in the valleys is taken from the natural flow of the streams.

The mean annual precipitation is probably from 40 to 60 ir-
and is well distributed over the area. It falls largely in the forr
snow, but disappears in the early part of the summer.

The drainage basin of North Fork of Feather River lies in
high sierra almost wholly in the northwestern portion of Plu
County. The junction of North Fork with East Fork, or Fea
River proper, is in the western part of Plumas County, abou’
miles north of Oroville and 15 miles south of Prattville. The er
length of the North Fork basin does not exceed 40 miles, ar~
area is probably less than 1,000 square miles. This basin is re
and mountainous, though there are many large valley mead
above Prattville ranging in elevation from 4,000 to 6,000 feet.
formation consists of broken and porous lava and other vole
matter, especially in the upper reaches, where numerous cones,
ters, ashes, and lakes indicate recent volcanic activity. There
good covering of porous soil, which absorbs moisture readily
equalizes the annual flow in the large number of tributaries in
basin. Except in the case of the highest peaks, like Lassen P
with elevation of 10,437 feet, which are rocky and barren, there
good growth of timber and brush, and on the higher slopes
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growth becomes comparatively heavy and suitable for lumbering.
A large per cent of the area, however, is meadow land, which per-
mits profitable stock raising.

This basin has a mean annual precipitation of from 40 to 60 inches,
a large percentage of which occurs as snow. A good portion of the
rainfall and snow is collected and conserved in the numerous lakes on
the higher elevations near the divide, but by far the greater per-
centage of the precipitation in this basin percolates through the
porous surface soil into the vast beds of broken lava and voleanic
gravels and sands beneath, where it is impounded in subterranean
reservoirs. Krom the melting snows above and the perennial un-
derground basins below a well-regulated flow issues from the highest
reaches through the numerous mountain streams which gather into
a few good-sized channelsin the meadows below the higher elevations.
These underground reservoirs also supply the many large perennial
springs which issue from the borders of the meadows with discharges
of from 50 to 100 second-feet. One of the largest of these springs is
Dotta Spring, about 3 miles east of Prattville; it has a maximum
discharge of 100 second-feet and a minimum of 70 second-feet.

As yet no irrigation or power developments of importance have
been made, but the Great Western Power Company has carefully
investigated the stream flow near Prattville and the storage possi-
bilities in a portion of Big Meadows with a view to ear'y development.

The watershed above Prattville is divided into two smaller basins
of almost equal size, the eastern basin being drained by what is
known as Hamilton Branch and its tributaries and the western basin
by North Fork and its tributaries. The eastern basin ranges in ele-
vation from 4,300 to 7,500 feet, has an area of 230 scuare miles, and
includes the East Arm of Big Meadows and the large, level area called
Mountain Meadows, but its run-off is only about half as large as that
from the western basin, which has an area of 245 square miles
varying in elevation from 4,300 to 10,000 feet and including the
West Arm of Big Meadows and the higher elevatiors about Lassen
Peak. Hamilton Branch and North Fork unite about 3 miles east
of Prattville in the lower edge of Big Meadows. A gaging station
is maintained on each stream a short distance above the point of
confluence.

For the purpose of studying the water resources of North Fork of
Feather River the Great Western Power Company has established
and maintained a number of regular stations in the basin at which
complete records are kept. These stations were established in the
summer of 1905 by W. E. Spear under the direction ¢f John R. Free-
man, consulting engineer for the company. During 1906 they were
maintained by L. J. Bevan under the direction of 7ielé, Cooper &
Blackwell, consulting engineers for the company.
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FEATHER RIVER AT OROVILLE, CAL.

This station was established January 1, 1902. It is located at
northeast edge of the town of Oroville, Cal., where Feather Ri
breaks from the foothills on the western slope of the Sierra Nev:
into Sacramento Valley. The drainage area i 3,640 square mi
The conditions at this station and the bench marks are described
Water-Supply Paper No. 177, page 155, where are given also ret
ences to publications that contain data for previous years. ‘

Discharge measurements of Feather River at Oroville. Cal., by Hawley and Sawyer

1906.
- A;ea of | Gage i D;s- 0 o ) —v o /“A—re;of Eag;] D
Daie. “ \'ndth.‘ section. ~height.a4 charge.' Date. | Width. section. |height.a| chs
[ " T — I
Feet. | Sq. ft Feet. | Sec.-ft. " " Feet. ‘, Sq. ft. Feet. | Se
February 16. . .. 291 | 4,600 ' 9.00 11,500 || May2......... 309 4,760 | 10.88 | 1
February 28. ... 311 5,340 1135 | 19,600 || May 11..._. 312 5,270 | 11.95 | 2
March 15........ 307 5.260 © 10.90 | 18,400 || May 17_.... 208 4,280 1 9.30 | 1

00 TR0| 170 nam | fuiy e R

7,260 | 17,00 48,600 §| July 26..... ... 2 2, 0| -

300 4,830 1123 \ 18,400 || September 5. .. 272 | 2,100 \ 1.90 |

309 . 4,810 | 11.14 | 18100 || October 12. o711, 2000 | L73l

307 | 4620 10.61 \ 17,000 | November 1. 272 2,060 | 173 | °

307 l 4560+ 1042 | 16600 ” December 10 . 240 | 305 l :
!

a Gage heights refer to the gage at the station.
Daily gage height, in feet, of Feather River at Oroville. Cal., for 1906.

I | i
Jan. ( Feb. % Mar. | Apr. ‘May ‘June. July. | Avg. | Sept. | Oct. ' Nov. ]
I S [ I o
i :’ } \
0.95| 545 10.4 1147 10.65 10.7 | 6.1 2,95 205 1.8 1.8
951 5.0 9.5 1133 10.95110.35| 6.0 © 29 20 1.8 1.8,
.9 4.7 | 9.5 13.1 11.85 | 11.1 6.8 29 1 20 ' 1B, 25
05| 47 | 9 ]12.6 | 115 1130 | 6551 2.8 195] 1.8 6.951
.85 475 9.6 121 | 120 |11.7 6.45} 28 | L9 1.8‘\ 5.25
. |
.85 52 | 84 112.2 12.05) 1.3 | 665! 2.8 | L9 [ 18 35
85| 53 , 83 1035 122 [10.6 | 655 275 1.9 1.8 25
Ass\ 5351 83 1015 1205 9.6 | 6.4 | 27 | 190 18 20 a
29 545] 815]10.15 121 |10.45( 6.3 | 27 , 1.85 | Lg\ 2.0
L0 | 56 | 81 L4 12.05) 9.95) 6.1 | 2.65 185 1.8J 2.0
1.3 | 565 83 !11.1 '11.7 110.25| 61 | 2.6 | 1.85\ 18! 2.0
43 1 575] 84 "11.4 . 11.45110.3 | 56 | 26 { 1.85' 1.8! 2.0
82 | 58 ;1.2 10.75°'10.75 ) 111 | 545| 2.55| 1.8 L8, 2.0
9.45| 85 |10.3 [ 10.8510.2510.8 | 535| 2.55| 1.9 L8| 2.0
0.35' 9.9 110.85\11.1 1.55| 9.75| 56 | 25 | 1.9 18] 20
18.1 | 9.1 110.4 111 ,10.35| 9.55| 58 | 2.5 l‘ Lo | 1.8~ 2.0 .
134 835! 06 1115 9.45(10.5 | 59 | 2245 19 . 18 20
249 10.65, 9.55 1.1 : 9.9 | 98 | 40 | 245 1.9 1.8, 2.0 !
217 (1.4 ¢ 9.4 '1115, 9.4 | 96 | 42 [ 224 19 | 1.8, 20
1475100 ;112 | 1045] 9.05] 9.25| 45 | 2.4 | 1.85‘ 18] 2.0 |
12.2 \11.05~[qu 14 94 | 075) 45 235 18 | 18l 2% ‘
1001 11,151 11.35 | 11.75 | 8.65 | 8.75| 465 2.3 1.8 1.8 2.0
89 109 13.0 [12.05/ 865| 87 | 48 | 23 18 , 18| 20
81 |10.65 17.1 |11.75| 8.45| 7.85| 4.8 | 235 1.8 als| 2.0
7.4 ‘1049 L1107 90| T8 395 2.25| 1.85| 1.8|a20 ‘1
7.0 ‘10‘55 1795 10.6 | 121 | 7.7 | 3.1 | 2.2 ‘ 1.8 | el8{ 1951
6.2 |11.2 | 1555|10.1 |12.25| 7.6 | 3.1 | 2.2 | 18 18| 195, 1
6.25|11.6 1475;10.25|12.85| 7.1 | 3.05| 2.15| 1.8 ; 18 195
6.2 ... '13.6 | 9.95(1.7 | 69 | 3.05| 2.15( 18 | 18| 1.9
6.2 |.ol0 158 |10.0 {11.0 | 6.75| 3.0 | 2.1 | 1.8 'al8| 1.9
60 |1 ) 1765 oo onme|eeenn 30 | 21 ] ....... ] L8|
|
a Estimated.

NorTEe.—These gage heights are for the station gage, 1,000 feet upst-eam from the bridge gage
which readings were made during 1905. The gage at the station was read from March 1 to July 24,
From January 1 to February 28 and from September 5 to December 31 the gage at the bridge wasr
these readings have been reduced to equivalent readings at the station gage. From July 25 to
tember 4 no readings were made and the gage heights have been estimeted.
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Rating table for Feather River at Oroville, Cal., for 1906.

Gage Dis- “ Gage Dis- Gage | Dis- || Gage Dis- Gage ‘ Dis-
height. charge. || height. | charge. height.lcharge. | height. | charge. | height. | charge.
Feet.  Sec-ft. | Feet. | Sec.t. Feet. 1 Sec.-ft. ! Feet. | Sec.-ft. | Feet. Sec.-ft.
0.75 1,200 2.00 2,060 || 3.30 3,260 |1 5.20 5,300 11.00 | 17,600
.80 1,230 . 2.10 2,140 ‘ 3.40 ' 3,360 | 50 5,540 | 12.00 | 21,500
90 1,295 . 220 2,20 | 350 | 3,460 | 5.60 5,780 | 13.00 | 26,000
1.00 1,360 | 230 2,310 | 3.60 | 3,560 | 580 6,020 | 14.00 | 31,000
LI0 1,430 || 240 2400 | 370 ' 3660 6.00 6,260 || 15.00 | 36,300
1.20 | 1,500 |l 2.50 . 2,490 3.80 , 3,760 6.20 ' 6,520 16.00 | 42,000
1.30 ' 1,570 |' 2.60 ' 2,580 3.90 | 3,860 6.40 6,780 || 17.00 ' 47,500
1.40 1, 64 2.70 2,670 | 4.00 3, 960 6. 60 , 050 18.00 | 53,500
1.50 . 1,710 2.80 2,760 ‘ 4.20 4,180 6.80 | 7,330 19. 00 ! 59, 500
1.60 + 1,780 | 2,90 2,860 “ 4.40 | 4,400  7.00 ° 7,640 |/ 20.00 | 65,500
1.70 . 1,850 3.00 2,960 4.60 4,620 8.00 | 9,430 21.00 71,700
1.80 1,920 . 3.10 3,060 | 4.8 | 4,80  9.00 | 11,600
190 1,90 | 320 3160 500 | 5,060 10.00 , 14,260 |
| I | | |

NoOTE.—This table is based on discharge measurements made during 1904-1906, ard is weil defined
below gage height 17 feet.

Monthly discharge of Feather River at Oroville, Cal.. for 1906.

[Prainage area, 3.640 square miles.]

Discharge in second feet. Run-off.
e Total in - I
Month. . R
Maximum. Minimum. Mean. ' 2cTe-feet. sgg-fxtl'ﬂ%ﬂ Dlgg}tls;n
|
January. .. ......ooo.oiiiiiiis a6, 300 1,240 ;‘ 14,500 892,000 | 3.98 4.59
February - 19,900 ' 4,730 11,100 | 616,000 | 3.05 3.18
March 53,200 9,640 } 21,600 | 1,330,000 ° 5.93 6. 84
April. oo o 34, 800 14,100 19, 200 ‘ 1,140, 000 5.27 5. 88
May. . 25, 300 10, 300 17,500 1,080,000 | 4.81 5. 54
JUBe ..o | 26,000 7,260 | 13.800 821,000 ! 3.79 423
Taly ..ol 7,330 2,960 5,240 322,000 144 1. 66
\ugust. . ... ... 2,910 2,140 2,490 153,000 . 684 .79
September_ 2,100 1,920 1,970 117,000 541 . 60
October...........o....ol. ' 1,920 1,920 i 1,920 118,000 * 527 .61
November. 7,560 1.920 | 2,410 143,000 . 662 .74
December 43, 400 1,990 | 7,070 435,000 1.94 2.24
The vear.............. LA 96, 300 1.240 9,900 ‘ 7.170,000 2.72 36. 90

NoOTE.—Values are rated as follows: January to June, and September, good: remainder of 1906 fair,
as gage heights may be liable to error.

GRIZZLY CREEK NEAR BECKWITH, CAL.

Grizzly Creek is tributary to the Middle Fork of Feather River
from the north, and has a small drainage basin. There is a reservoir
site in this basin which has already been surveyed by the Reclama-
tion Service, and gagings on Grizzlv Creek are of utility in deter-
mining storage possibilities.

This station was established December 17, 1905. It is located at
Reno camp, about 4 miles west of Beckwith and 1 mile above Wil-
low Glen Hotel. It is about 1,500 feet below the falls, the present
terminus of the Boca and Loyalton Railroad, and is reached by
driving from Beckwith. The drainage area above the station is 51
square miles.

The channel is straight for about 200 feet above and below the
measuring section. The current is rather sluggish at lovr water but
swift at high stages. The right bank is high and rocky and can not
be overflowed. The left bank is low and overgrown with cotton-
woods near the water’s edge, and may be overflowed at high water.
The bed of the stream is rocky and not subject to material change.
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Discharge measurements are made from a car on a cable.
cable is anchored to a pine stump on the right bank, while ¢
left bank it is supported by a tower and is anchored by means
large rock buried in the ground at a depth of 4 feet. The 1
point for soundings is the near side of the pine stump supportin
cable.

The gage is 2 by 4 inches vertical timber, graduated to feet
tenths, and nailed securely to a large cottonwood tree about 80(
above cable and 200 feet below the Reno camp boarding h
The bench mark is a spike in the root of the tree to which the
is fastened; elevation, 4 feet above the zero of the gage.

Discharge measurements of Grizzly Creek at Beckwith. Cal.

. Area of | Gage |

Date. Hydrographer. Wldth‘w‘ section. | height. .‘ ¢
V .

1905. Feet. Sq. ft. Feet. S
December 17a...| R.S. Hawley. ... ... ... iiiiiiiiiiiaaninn 4 . 1.8 0.55 !
1906. i '
May26......... Hawley and Hardy........................... 37 70 2.50 |
June6......... W.N. Hardy............o......... R 3 61 2.30 "
d Jo3t 4 1.70 i
3 3 1.48 |
34 ‘ 32 1,30 |
32 | 24 .02 |
b b48 .42
52 | bLG .41
- . vL6| 0.6 .22
August 12,0000 b2.0 | b1.6 ~40(

a Ice 5 inches thick at the gage. b Wading section.

Daily gage height, in feet, of Grizzty Creek mear Beckwith, Cal., for 1906.

i ' l
Day. Jan. Feh. | Mar. Apr. | May. | June. : July. J Aug !‘
i
1
0.55 1.0 ' 1.€0 3. 1.10 ‘
55 2,10, 1.€0 2. 1.10
35| 2.30 ‘ .65 | 2. 1.05
.55 1.65 0 1.65 2. 1.00
) 1.85 1.50 2. 1.00 !
.55 1.85 1.50 2. 1.00 |
.55 1.60 1.65 2. 0.€0
.55 2.00 1.65 3. 0.0 !
704 215 16| 3.C 0.€0 |
.70 2.10; 1.65 3. 0.80 '
.60 2.00 1.95 3. 0.75 .25
.80 2.00 2.45 3. 0.70 .20
1.00 1.80 2.30 3. 0.0 .20
1.00 1.80 2.15 4. 0.0 .20
.80 1.75 1.85 4. 0.50 L2000
1.00 1.80 1.85 4.20 |. 1.€0 0.50 .20
1.60 1.8 1.85 4.20 |. 1.70 0.45 .20
1.80 1.85 1.80 4,10 |. 1.65 0.42 .20
2.00 1.85 1.85 4.10 1. 1.70 0.42 .30
1. 40 1.85 1.85 4.00 |. 1.50 0.42 .20
1.00 1.8 1.90 3.60 1.40 0.42 15
.70 1.75 2.15 3.€0 |. 1.40 0.42 .15
.90 1.75 2.20 3.40 |. 1.40 0.41 .15
-90 1.85 2.65 3.40 |. 1.40 0.41 .15
1.20 1.95 2.60 3.80 1.40 0.41 .15
1.10 1.80 2.60 0.41 15
1.55 1.65 2.65 0.41 15
1.40 1.65 2.70 0.40 15
1.40 |........ 2.80 0.40 15
1.0 |........ 2.8 0.36 15
2,40 [........ 3.10 0.34 15
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Rating table for Grizzly Creek near Beckwith, Cal., for 1906.

\ Gage | Dis- [ Gage Dis- | Gage Dis- i Gage Dis- Gage \’ Dis- 1
‘helgnt charge. ! helght charge. | height.| charge. || height.| charge. helght‘ charge.
—_— —— — - —
1 Feet ‘Scc -t ’ Feet. | Sec.-ft Feet. | Sec.-ft. | Feet. ‘ Sec.-jt. | Feet. | Sec.-ft. ‘
0.10 0| 09 | 170 87 ' 2.50 225 | 340 | 489 ‘
0.20 0.5 1.00 28 | 1.80 98 | 2,60 | 249 3.80 I 537
0.30 L6 1.10 34 1 1.9 110 2.70 273 4.00 585 ‘
0.40 3.2 | L2 7 42  2.00 124 . 2.80 297 4.20 : 633
050 55 LB | X0 [ 250 I 28 @i i | et
0.60 9 ‘ 1. 40 58 | 2.20 159 | 3.00 345 4.60 | 729
! 0.70 13 | a0 | 67 | 230 179 | 3.20 303 | 4.80 | 77
1080 . 17 | 160 7| 240 202 ' 3.40 441 | 5.00 M 825

NoTE.—The aboxe table is strictly applicable only for open-channel conditions. It is based on 10
discharge measurements made during 1906 and is well defined between gage heights 0.2 foot and 2.5 feet.

Monthly discharge of (frzzly Creek near Beckwith. Cal., for 1996.

[Drainage area, 51 square miles.]

t |

I Discharge in seeond-feet ; Run-off.

Total in _—

Month. 1 ! .
‘Maxunum ‘Mxmmum | Mean. acre-feef. Sga:'g%ﬂ?r‘?ggﬁ];;‘n

= - - - [, R, S
Janouary . ...l 202 7 40 2,460 0.784 0.90
FebruaTy......................... 179 82 | 110 6,110 2.16 2.24
farch..............iill.. 369 67 1 153 9,410 3.00 3. 46
April 1-25. .o 681 190 469 23,300 9.20 8. 55
June 6-30. .. ... 202 38 83.6 4,150 1.64 ‘[ 1.62
July. ..o 34 2.2 11.9 732 .234 ¢ a7
August. ... ...l 2.2 0.2 0.73 45 .014 | .02
September. .........ooieeu . 1 ‘ 0.2 0. 51 ‘ 30 ! .010 ‘ .01
The Period. ... .veeveeeieiet e ‘ ............ I .......... ‘ 46,200 ... ‘l ..........

NoTte.—Values are rated as fair, except January and February, which are liable to greater error on
account of ice conditions.

INDIAN CREEK NEAR CRESCENT MILLS, CAL.

Indian Creek is a tributary from the east to North Fork of Feather
“iver, entering below the Prattville station; it has a corsiderable
drainage basin. A reservoir site has been surveyed by the Reclama-
“ion Service, and measurements are of utility in computing storage
nossibilities.

The station was established November 29, 1905. It is located
about 1} miles from Crescent Mills on the Greenville-Quincy road,
ond is most easily reached by driving from Taylorsville, a distance
of 5 miles. Tt is 2,000 feet below the Arlington Bridge and near
7. Cook’s residence.

The channel is straight for 1,000 feet above and 200 feet below,
~nd the current is very sluggish. Both banks are high and not liable
‘o overflow. They are covered by a thick growth of brush up to the
“igh-water line and above this by oaks and pines. The bed of the
rtream is composed of silt and is not liable to change materially.
At low water the maximum depth is about 12 feet. Discharge
~easurements are made from a car on a cable. The initial point for
roundings is the oak stump to which the cable is fastened on the
~ight bank.
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The gage is a vertical 2 by 6 inch timber, graduated to feet
tenths, and is in two sections. It is on the right bank abot
feet above the cable. The lower section is about 5 feet long a
fastened to an overhanging willow; the upper section is abot
feet in length and is fastened to a cottonwood tree. The bench
is a spike driven in the cottonwood tree to which the high-water
is attached; elevation, 8.00 feet above the zerc of the gage.

Discharge measurements of Indian ('reck at Crescent Mills. (al.. by Hawley and Ha

1905-6.
N [ | Area of! Gage | Dis- | |sars |Area of | Gage
Date. Width. ' section. height. | charge. Date. Width. ‘coction. heighh!
1905. Feet.  Sq.ft. i Feet. | Sec.-ft.\ 1906. Feet. | Sq.ft. | Feet.
December 14 . 45 66 1.35 ‘ 76 | July3........... 180 1.570 1 3.32
July 1. ... 67 288 2,45
1906. ‘ ! July 20,0000 6 a1 170
May29..... ... 190 ‘ 2,080 6.25 . 1,940 || July 30. - 65 184 1.35
May 31 . 186 1 1,960 5.56 1,580 " August6....... 65 172 1.12
June 9. _ . 182 1,850 4.87  1.120 August17...... 64 176 . 1.20
June 18. e 182 1,810 4.69 1.020 August2r...... 64 171 1.05
June25. ... .. 181 1. 680 3.80 €08 | September 9. ... 64 171 1.10

l

NoTE.—These measurements were made at different sections.

‘ ] w | |

Daily gage height. in feet. of Indian (‘reck at Crescent Mills. Cal.. for 1906.

! H | J i
Day. Jan. Feb. ' Mar. | Apr. ' May. June.| July. Aug. Sept.r Oct. ‘{Nm&
.45 315 575 843 6.4 5.4 s 1o 11 15 | 1.45
5 30 51 7.3 65 54 33 115 L1 L5 145
5 30 515 67 68 53 33 1.1 LI5 145| 1.5
5 295 49| 63 695 55 | 32 11 L15 L4 2.2
529 47 | 59| 71 55 | 31 1Ll Ll15) 1451 28
.5 2,95 445 6.0 | 7.0 535] 3.0 1.1 | 1.15| 1.45) 2.35
5 295 445| 6.5 | 69  515| 29 | L1 | LIs! 1.45| 2.0
45 29| 46 | 7.0 | 68 495 2.8 14 | L15; 1458 1.8
.5 29, 50 | 7.5 | 67 49 | 27 1.3 1.1 . L5 18
.5 30 | 53 | 7.7 , 675 49 ° 26 | 1.2 | L1 ; L5 ' LT
6 307 58 | 7.6 1 68 49 24 | 12 | L1 | 13 | 165
.31 30 | 7.8 | 7.3 1 68 495 2.3 | 1151 1.15| 1.3 | 1.65
.9 | 305 80 | 7.1 ' 6.4 495| 23 | 1.25| L15| 1.5 | 1.6
95| 3.4 1 69 | 7.1 62 48 | 22 | 1.35| L15| 1.5 | 1.6
-8 | 3.6 61| 73 61 47 1 22 | 1% 12 15 16
.1 | 46 | 56 | 7.5 A8 475 20 | L2 | 12| L5 | L7
1 43 | 53 | 7 54, 48 | 19 | 1.2 | 12| 15 | 1.7
22 4350 50 | 7.6 51 | 465 1.9 | L2 | L25| 15 | L7
.68 51 | 47 | 7.5 , 49 } 45 | 1.8 | 115, 1..25| L5 | L6
5 55 | 46 | 76 | 49 | 44 | 1.7 ‘ L5 1.2 ! 1.5 | 16
45| 61 | 49 7.7 48 1 43| 16 [ LO5| L15| L5 Le
B | 87 | 59 | 7.8 | 47 | 425 155 1.05| L5 L5 | L6
.15 52 ! 695 7.65| 46 | 40 | 1.5 ' 1.05| 1.15| 1.5 ' 1.6
.8 | 49 | 81 | 7.25! 45 | 3.8 | 1.5 1.05 L2 ' 15 ' L35
.45 4.65| 88 | 6.8 45 | 38 | 15 L1 | 125 15 ! L5
4, 45 | 89 6.3 51 375 145 1.2 | L3 145 155
3 ' 55 | 85 61 5751 3.7 ' 1450 1.2 | 1.3 1.45| L5
.3’ 6.6 | 7.8 6.1 625, 3.6 | 1.4 105| 1.35 1.45| 1.5
3 1 73 615 615 35 | 1.35| 1.05| 1.4 1.45 1.5
.2 725, 6.3 5.75‘ 3.4 ' 1.35] 1.1 | 1.4 1.4 15
.1 ' 8.58 \ 5.55‘ ....... [ 1.35I L1 el { 1.4 ...
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Rating table for Indian Creek at Crescent Mills, Cal., for 1806.

\ Gage Dis- Gage , Dis- | Gage | Dis- H Gage J Dis- | Gage | Dis |
height. | charge. ‘height.‘charge. helght eharge ‘ helght | charge. helght charge. f
. ;
Feet. | Sec.-ft. Feet. | Sec.ft. [ Feet. ‘ Sec.-fi. * Feet. | Sec.ft. | Feet. | Sec.—ft l
© 1,00 B 2.00 2| B0 s 400 700 | 6.00 | 1,800
© 110 46 2.10 200 ' 3.10 | 421 l 4.20 785 6.20 1,940
120 58 2.20 219 | 3.20 448 4.40 880 6. 40 2,080
;130 71 ‘ 2.30 238 H 3.30 \ 475 || 4.60 980 | 6.60 | 2,220
1. 40 84 || 2.40 258 3.40 | 502 4.80 1,080 6.80 2,360
1.50 98 2.50 218 1+ 3.50 | 530 5.00 1,180 7.00 2,500
1.60 113 2,60 290 ' 3.60 560 5.20 | 1.300 | 8.00 | 3,200
1.7 129 2.7 321 3.70 595 5.40 1,420 9.00 3,900
1.80 146 2.80 345 3.80 630 | 5.60 | 1,540 | 10.00 | 4,600
1.90 164 2.90 369 “ 3.90 i 665 [\ 5.80 1,660 | 11.00 5,300
] ]

NoTE.—This table is based on 14 discharge measurements made during 1905-6, and is w ell defined below
gage height 6.2 feet.

Monthly discharge of Indian Creek at Crescent Mills, Cal., for 1906.

[Drainage area, 740 square miles.]

Discharge in \econd-feet Run-off.
- -——— Totalin ———— -
Month |

Maximum. Minimum. | Mean. acre-feet. | S:(Cl -iﬁﬂ};er ll)r[i(}r)lfgsm

January ... 5,080 91 368 53,400 L.17 1.35
Februan 2,220 382 824 45, 800 L1 1. 16
March. . 3,830 905 | 2.000 123,000 2.70 311
April 3,520 1,760 | 2,550 | 152,000 3.45 3.85
May. .. 2570 030 | 1,790 | 110,000 | 2,42 270
June..... 1,480 502 | 1,010 60, 100 | 1.36 1.52
July. ... 75 8 226 13,900 0.305 0.35
August. . .. 84 10 53.1 | 3,260 0.072 08
September. 84 | 46 57.9 3, 450 0.078 .09
October. ... o8 | 84 045 | 5,830 1 0.128 5
November. 345 91 132 7,800 0. 178 .20
December.. .. ................... 2,430 91 \ 334 32,800 0.722 .83
The year.................... 3.080 40 ‘ 845 611,000 114 15.48

NoTe.—These values are excellent.

NORTH FORK OF FEATHER RIVER BELOW PRATTVILLE, CAL.

This station was established November 22, 1905. Previous to that
date, however, the Great Western Power Company had installed a
gage rod and maintained a daily record since June 13, 1905, making
gagings by means of a boat. This station is located in the canyon
at the proposed dam site of the Great Western Power Company,
about 3 miles below the Meadow View bridge crossing on the Pratt-
ville-Greenville road, and about 5 miles southeast of Prattville. The
drainage area above this point is only 506 square miles, but the run-off
during the months of low flow is about half the total run-off at the
Oroville station from a drainage area of 3,640 square miles.

The equipment for gaging at this station consists of a §-inch cable
anchored to a large rock on the left bank and to a spruce tree on the
right, having a clear span of 155 feet and supporting a car with a
lock box. Parallel to the cable and 35 feet upstream a guy wire
spans the channel for staying the meter in the higher stages. The
cable is marked with a ring of white paint every 5 feet for conven-
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ience in sounding, and the initial point is an iron bolt in the ro
the tree supporting the cable. The car is used for making mea
ments at all stages. The gage rod is inclosed in the clock register
which is on the right bank about 700 feet above the cable. The
which protects the gage from the thin surface ice in winter, is

on the inside with building paper to prevent freezing and is pros
with a hinged door on the river side to permit easy access for res
direct and comparison with clock register. The reference bench
is a point surrounded by a ring of white paint on a rock 8 feet s¢
west of the gage; elevation, 7.62 feet above the zero of the gage

The channel is straight for 400 feet above the cable and for 20(
below. The bed is rocky and not liable to change materially. |
banks are high and steep and not subject to overflow at any s
There is a growth of small willows along the water’s edge and for a:
distance back of it, while higher up are found spruce and fir t
The stream is in one channel at all stages and is swift in high wate
has moderate velocity at other times. The cross section is re
and not subject to much change, the width of the stream being a
60 feet at low water with a maximum depth cf 9 feet.

This station is maintained in cooperation with the Great We.
Power Company, whose hydrographer, Mr. L. J. Bevan, has kep
gage-height record and made meter measurements since it was e
lished in 1905. The data collected at this point indicates the qua
of water that could be impounded in the proposed Big Meadows
ervoir, and the water thus stored would be available for power
irrigation and could be utilized in the control of Sacramento Riv

Discharge measurements of North Fork of Feather River below Prattville, Cal.,in 1

7 ;
Gage | Dis- Gage
Date. Hydrographer. height. | charge. Date. ‘ Hydrographer. i height.
i i
1905. Feet. | Sec.-ft 1906. | Feet
June 13 . R. W. Armstrong. . 3.451 1,256 [ June?2a..... ! L.J.Bevan.. ..... 5,17
Tune 21 .E. Spear....... 3.00 | 1,061 || June2. ..l L. Orrnns 5.17
Julyl. ... ... .. do............. 2.58 869 || June1l..... I'W. V. Hardy 5.55
%niy %O. .. ‘1%[ ‘}E Armstrong. . :; g(2) 7% | June 13 a ... A JdBevan g ;%
JulyI17....... eal.... ... 2. 7 ] ' .

August 10. d o . 2.10 668 4.82
\ugust 14. 2.11 663 4.82
August26........ 2.00 | 649 || 4.26
October 18 .. 2.01 621 4.21
November 25| ..do ‘ 1.96 | €02 2.83
Do.. . .| Hawley & Bevan.. 1.96 | 601 g g§

. DO

1906. 2.93
January 20.. | L.J. Bevan........ 4.19 | 1,514 || July3l._.... 2.75
January 24 Ao do . 3.12 | 1,057 || August 3. J. S 2.71
February 22 . do.... I 4.26 | 1,600 || August 4. W. V. Hardy.. 2.65
March7...._.l.__.. do.... o297 1,007 || August 6. L. do......... 2.50
] .. 6.50 | 2,852 | August 29 . A do....... 2.25

T 547 20125 || September6 ... do. ..l 213

. i 6.87 | 3,137 || Septemberld| L. J. Bevan.. o205

- 5.80 | 2,539 “ October 21..]..... do.......iliil 213

i

a 45-pound hoiler weight used as anchor for meter.
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Rating table for North Fork of Feather River below Prattville, Cal., for 1905-6

Gage ‘ Dis- i Gage Dis- ! Gage Dis- || Gage Dis- Gage Dis- |
height.‘ charge. | height.| charge. || height.| charge. | height.| charge. || height.| charge. |
| . |
Feet. | Sec.-ft. ' Feet. | Sec.-ft. | Feet. ‘Sec.—ft. Feet. | Sec.—ft. ‘ Feet. | Sec.—ft.
1.80 570 2.50 805 '| 3.20 | 1.090 |, 3.90 | 1,410 | 4.60 | 1,770
1.90 600 | 2.60 845 il 3.30 | 1,135 |, 4.00 | 1,460 ' 4.70 ' 1,825
2.00 630 ' 2.70 885 3.40 | 1,180 |, 4.10 | 1,510 4.80 i 1,880
2.10 665 | 2.80 925 3.50 | 1,225 || 4.20 1,560 || 4.90 1,935
2.20 700 |© 2.90 965 1| 3.60 . 1,270 |© 4.30 1,610 5.00 1,990
2.30 735 | 3.00 | 1,005 {| 3.70 ' 1,315 |! 4.40 | 1,660 5.10 | 2,045
2.40 770 1 3.10 1,045 ‘ 3.80 ‘ 1,360 |} 4.50 1,715 5.20 2,100
|

NoTE.—This table is based on 40 discharge measurements made during 1905-6 and is well d
Above gage height 5.2 feet the rating curve is a tangent. the difference heing 60 per tenth.

Monthly discharge of North Fork of Feather River below Prattville, Cal., for 1904

[Drainage area, 506 square miles.]

1 Discharge in second-feet. [ [ Run-of
——— - —— Totalin - -
Month. I ] |
‘Maximum.} Minimum. Mean. | acTe-feet. Issefl"'ig'ilg‘?r ]?g
| i | |
1905. : | !
JAIY e o 845 | 700 761 | 46,800 | 1.50
Auvgust. ... ! 7 647 670 42,000 1.32
September......... ... 682 630 644 38, 300 1.27
OCtober. . vuuueee e 647 630 | 631 38, 800 1.25
November. ......ooooooeeoo... 630 615 | 628 37, 400 1.24
December.. .. ... ... 0682 570 607 37,300 | 1.20
| .
The period................. 845 | 570 657 | 241,000 ' 1.30
t |
January 1,800 600 937 ! 57,600 | 1.85
FebruaTy .. 1,610 945 1,210 67,200 . 2.39
March. .. : 2,850 | 1,000 1,50 | 97,800 314
April. . A 2,820 1,660 2,210 ' 132,000 4.37
May. . 3,600 2,100 2,770 | 170,000 5.47
June A 2,760 1,580 2,190 | 130,000 4.33
July. N 1,580 905 1,200 | 73,800 2.37
August.. } 905 700 795 i 48,900 1.57
September. 717 665 688 | 40,900 1.36
October. .. - 682 665 679 | 41,800 1.34
November. .. 965 615 698 | 41, 500 1.38
December... ... .o.oiiiiiiiian. ; 1,800 , 630 894 i 3 1.77
The Year. ... ...oooooooo... 3,600 600 1,320 ' 956,000 2.61
| .

NotEe.—Discharge estimated on days when gage heights are missinz. Values are excellent.
NORTH FORK OF FEATHER RIVER ABOVE PRATTVILLE.

This station was established June 12, 1905. It is 3 miles ea.
Prattville and about 1 mile above the junction with Ham
Branch. The drainage area above the station is 245 square n

The channel of the stream is straight for 200 feet above and 30C
below the measuring section and has a shale bottom subject to s
change. Gagings are made from a boat. T e section is abou
feet wide and 5 feet deep at low water; at very high water there
diversion overflow around the station, leaving the main stream a
14 miles above the point of measurement.

The gage is nailed to a willow stump 15 feet above the me:
ing section. Up to October 15, during 1905, the gage was read d
after this date, weekly.
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Discharge measurements of North Fork of Feather River above Prattuille, Cal., in 1905-6.

Gage Dis~
Date. Hydrographer. height. | charge.
1905. ) Feet. Sec.-ft.
June12.._..... 2.33 890
June 22 1.79 620
July 1 1.48 520
July 15 1.23 407
July 28 1.09 399
August 15.. .99 370
September 4 .90 345
December 17. .80 330
1906. ‘
February 28 . L Bevan. .. 1.82 669
April12....... s do 2.77 1,046
2y 15 .. 3.83 1,524
July 7.... .- 2.48 929
August 8, ..... ..., 1.34 502

Daily gage height, in feet, of North Fork of Feather River above Prattville, Cal., for 1905-6.

July. | Aug. ‘ Sept.‘ Oct:

Feb. \ Mar. | Apr.
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Day. Jan. May. | June. Nov. | Dec.
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Daily gage height, in feet, of North Forkof Feather River above Frattville, Cal., for 1905~
Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. Sept.‘ Oct. | Nov. | I

HAMILTON BRANCH NEAR PRATTVILLE, CAL.

This station was established June 12, 1905. It is located abou
miles east of Prattville and 11 miles above the junction of Hamilt
Branch and North Fork. The drainage area above the station is °
square miles.

The channel is straight for 200 feet above and below the meas
ing section and has a shale bottom subject to a very slight change.

Discharge measurements are made from a boat at a section abc
70 feet wide and 4 feet deep at low water. The stream ne
overflows.

The gage is in two parts, nailed to posts driven into the stre:
bed near a clump of willows. Up to October 15, during 1905,
gage was read daily; after that date, weekly.

Discharge measurements of Hamilton Branch near Prattville, Cal.,in 1905-6.

Gage Di
Date. Hydrographer. height. | char
1905. Feet. Sec.
BN 4+ ST ) 1 F - N 3.08
...l W.E.Spear.................. e 2.74
P P 0 e . et 2.62
..... do... 2.56
August 15...... L.J. Bev 2.56
September4... |..... do. - 2.55
December 17... _|..... do. . . 2.40
1906.
January 19..... 3.60
February 28.... 3.92
i&[pril 12 4.43 1
y15. 5.21 1
July 7...... ... 3.19
August 8.._. ... 2.77
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Daily gyage height, in feet, of Hamilton Branch near Prattville, Cal., for 1905-6.

| May.

Day. Jan. Feb. ‘Mar /Apr June. | July.  Aug.
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BUTT CREEK AT BUTTE VALLEY, CAL.

Butt Creek rises in the extreme western part of Plumas Cot
and flows eastward, discharging into North Fork of Feather R
about 9 miles south of Prattville.

This station was established June 14, 1905, about 2 miles al
the mouth of the river, and 100 feet below the footbridge at
lower end of Butte Valley. The drainage area above the static
73 square miles.

The measuring section is 20 feet wide and 2 feet deep at low w
when measurements are made by wading; in high stages meas
ments are made from the footbridge. The bottom of the chann
composed of coarse gravel and is not subject to much change.

The gage rod is nailed to a post in a clump of willows 15 feet b
the measuring section. During 1905 and until July, 1906, the
was read daily by B. F. Barbee. Since July, 1906, W. W. Saver
has made readings whenever there was any material change of st

Discharge measurements of Butt Creek at Butte Valley, Cal., in 1905-6.

Gage X
Date. \ Hydrographer. height. | ch
‘ - - I

190 Feet. 8-
Junel4.. ... ... CR.W 2.84
July 18, ... ... ... o 2.51
Auvugust 19...._|..._. do 2.39
September 9....| W. E. 2.38

NoTeE.—About 5 second-feet are diverted 6 iniles above this station from Butt Creek into ~
Creek watershed. .

Daily gage height, in feet, of Butt Creek at Butte Valley. Cal., for 1905-6.

Day. Jan. | Feb, | Mar. | Apr. | May. June. i July.

|
Aug.  Sept.| Oct. | Nov.

1905. | i ‘ 3 ‘
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Daily gage height, in feet, of Butt Creek at Butte Valley, ('al., for 1905-6—Continued.

i | |
Day. ‘ Jan. | Feb. | Mar. ‘ Apr. ‘ May. | June. i July. | Aug. Sept.' Oct. | Nov. | Dec.
I
2.38 | 2.42| 2.76
2.38 1 2.42| 2.76
2.38 | 2.44| 2.73
I 2.38 [ 2.43 2,73
! 2.38 2,431 2.73
2,38 2.43 | 2.76
2.38 2,44 2.71
2.38 2.43 | 2.68
2.38 | 2.43 2. 68
2.38 2.45| 2.67
2.38 |....... 2.78
2. 2.7 5. 4.30  3.94 . 06 2.6
2. 2.6 4.7 433 3.99] 3.13| 2.
2.6 2. 4. 4.53 402 | 3.02 2.
2.¢ 2. 4. 4. 65 4.42 | 2,08 | 2.
2.6 2. 3. 4.80 420 2.93 2.
|
2.99 2.69 3.15 4. 06 4.72 4.22 2.90 2.
3.03 | 2.69 | 3.16 4.30 4.78 4.24( 2.8 | 2
3.03 | 271 | 5.24| 438| 470 | 3.87| 2.87| 2.
3.07; 271 3.34 4.70 | 4.72| 3.83 2.83 2.5
3.10 ' 2.94 | 3.46 4721 476 | 3.83 2.81 2!
2.76 3.73 4,35 4.65 | 3.7¢ 2.
2.83 575 | 4.45| 4.48 | 3.92) 2
2.85 5151 4.42 | 433 3.75) 2
2.93 4.30 4.41 434 3.68| 2.
2.98 4.02 4.58 | 4.37 3.65 | 277 .......
4.66 3.78 1 470} 4.00; 4.18| 2.
5.14 3. 47 4.57 | 3.83| 3.87 2.
7.69 3.35 4.53 | 3.7 3.71 2.
6.72 3.27| 456 3.721 3.64! 2
5.45 3.27| 473 | 3.70| 3.39| 2
' 3. 42 4.8 ) 3.71 3.551 2
| 4.22 4.87 | 3.68 | 3.47 2.
4.40 | 4.63 | 3.67| 3.40| 2.6
l 4.90 | 4.43 | 3.68 3.33 2.6
! 490 | 4.25| 3.84| 3.30] 2
2% 2.8 456 413 | 455 | 3.7 | 2
2.81 5641 412 450 | 3.22|( 2
2,75 4.20 4.22 4.38 3.21 2.
2.72 4.10 4.20 | 420 3.12 2.
2.70 500 428 | 410| 3.09| 2.
2.70 6.00 [....... 3.97 |......| 2
|

NORTH FORK OF FEATHER RIVER NEAR BIG BEND, CAL.

This station was established June 13, 1905. It is located 300 feet
above the head of the Big Bend tunnel, about 20 miles north of
Oroville. The drainage area at this point is 1,940 square miles.

The channel is straight for 500 feet above and below the station,
and is in rock, with little probability of change. A low-water gage
graduated from 0.0 to 7.5 feet is bolted into rock on the west bank
10 feet below the measuring section, and a high-water gage gradu-
ated from 7 to 22 feet is nailed to a poplar tree on the west bank
100 feet above the measuring section. The zero of the gage is
870.22 feet above sea level and 7.89 feet below the reference bench
mark, which 1s a knob on the top of the rock to which the low-
water gage is fastened.

Discharge measurements are made by means of a boat when the
gage is below 11 feet, and for higher stages float measurements only
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are made at this point, while check measurements are made 2 n

downstream from the cable of the Golden State Power Comp:

At low water the stream at the station is akout 85 feet wide

19 feet deep, with a uniform but sluggish current. During 1905

1906 the gage was read every other day by Ienry Turner.

Discharge measurements of North Fork of Feather River neer Big Bend, (al.. by &
and Bevan, in 1905-6.

N Gage Dis- \ Gage 1
Dute. height.  charge. || Date. ‘ height. | ch:
- = |—
1905. Feet. Sec.ft, M 1906 l Feet Se
June13..... 4.15 3,750 " March 13. ... ... ....... 12.25
July 13.. 2.75 1,352 April18..... . ... ... 10.24
August Q0. . 2.14 1,048 « April28.. . . ... ... ... ‘ 8. 98
September 16 .. _.......... . 207 1,003 , June6....................... 9.55
October22. .. ... ... ....... 2.15 1,038 1‘ June7. ... ... ! 9.08
December 5. ... ............... 2.25 L1010 # July 18, ..ol 4.73
CAugust12-. Lol ! 3.03
1906. \ October 11............... ... 2.44
February 2. ... ... ......... 4.79 3,017 .

Daily gage hmqht in feet, of North Fork of Feather River near qu Bend, Cal., for 19

Feb. | Mar.

'

Day. Jan. Apr. | May. | June. Iu]y Aug. | Sept. | Oct. | Nov.

5 . 0F 2.55 .
230 4.65 ... .. 1'10.70 1 11.% ¥ . O
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Daily gage height, in fect, of North Fork of Feather River near Big Pend, Cal., for
1905-6—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. Deec.

MISCELLANEOUS MEASUREMENTS IN FEATHER RIVER DRAINAGE BASIN.

The following miscellaneous measurements were mace in Feather
River drainage basin during 1905 and 1906:

Bailey Creek near Prattville, Cal.—This stream is a tributary of
North Fork of Feather River. The following measurements were
made a short distance above its mouth.

1905—July 31: Discharge, 2.6 second-feet.

1906—May 23: Discharge, 50 second-feet.
September 5: Discharge, 3.3 second-feet.

Berry Creek near Berrycreek post-office, Cal—This cre~k is a small
tributary of the North Fork of Feather River. A measurement was
made September 11, 1906, at wagon bridge at Berrycreek post-office:

Width, 20 feet; area, 27 square feet; discharge, 8 second-feet.

Big Springs near Prattville, Cal.—These springs discharge into
Hamilton Branch of North Fork of Feather River. The following
measurements were made above its mouth:

1905—June 13: Discharge, 56 second-feet.
July 5: Discharge, 65 second-feet.
August 8: Discharge, 69 second-feet.
September 1: Discharge, 50 second-feet.
December 16: Discharge, 61 second-feet.

1906—June 1: Discharge, 150 second-feet.
July 6: Discharge, 56 second-feet.
August 7: Discharge, 61 second-feet.
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Butt Creek near Prattville, Cal.—This stream is a tributary of Ne
Fork of Feather River. The following measurrments were made
the bridge on Prattville-Sterling road:

1905—July 11: Discharge, 21 second-feet.

1906—March 27: Discharge, 156 second-feet.

June 21: Discharge, 142 second-feet.
July 20: Discharge 54 second-feet.

Clear Creek near Prattville, Cal—This streem is a tributary
Hamilton Branch of North Fork of Feather River. The follow
measurements were made in 1905 a short distance above its mou

July 5: Discharge, 29 second-feet.
August 8: Discharge, 28 second-feet.
September 1: Discharge, 27 second-feet.

Chester Branch of North Fork of Feather River near Prattville, Ca’
The following measurements were made at the wagon bridge
Chester, Cal.:

1905—July 7: Discharge, 35 second-feet.
August 5: Discharge, 23 second-feet.
August 31: Discharge, 21 second-feet.
October 4: Discharge, 23 second-feet.

1906—March 1: Discharge, 48 second-feet.
June 23: Discharge, 95 second-feet.
July 11: Discharge, 70 second-feet.
September 5: Discharge, 45 second-feet.

Dotta Spring near Prattville, Cal.—This spring discharges into No
Fork Feather River. The following measurements were made
feet above its mouth.

1905—June 12: Discharge, 50 second-feet.
July 3: Discharge, 99 second-feet.
August 5: Discharge, 84 second-feet.
September 2: Discharge, 89 second-feet.
October 18: Discharge, 90 second-feet.
December 14: Discharge, 77 second-feet.

1906—June 21: Discharge, 122 second-feet.
August 3: Discharge, 94 second-feet.

Feather River near Bidwell Bar.—The following measurements w
made 2 miles below Bidwell Bar and above the junction with No
Fork of Feather River during 1905:

June 11: Discharge, 1,525 second-feet.
July 25: Discharge, 410 second-feet.
August 19: Discharge, 279 second-feet.
September 17: Discharge, 256 second-feet.

Flournoy ditch near Genesee, Cal—This ditch diverts water fr
Red Clover Creek for irrigation at Flournoy’s ranch. A meast
ment was made August 21, 1906, 1} miles southeast of Flournoy
short distance below the point of diversion:

Width, 4 feet; area, 3.6 square feet; discharge, 9.5 second-feet.
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Hamilton Branch of North Fork of Feather River near Prativille, Cal.—
The following measurements were made a short distance below its
junction with Clear Creek:

1905—July 5: Discharge, 108 second-feet.

August 8: Discharge, 79 second-feet.

September 1: Discharge, 93 second-feet.

October 2: Discharge, 83 second-feet.

December 15: Discharge, 74 second-feet.
1906—June 1: Discharge, 498 second-feet.

July 6: Discharge, 250 second-feet.

August 7: Discharge, 139 second-feet.

The following measurements were made at wagon bridge on east
side of Big Meadow and below its junction with Rock Creek:

1905—June 23: Discharge, 169 second-feet.
1906—September 1: Discharge, 232 second-feet.

Hot Springs Valley Oreek at Hot Springs Valley.—This creek is a
tributary of Warner Creek. The following measurements were made
a short distance above its junction with Warner Creek:

1905—June 28: Discharge, 44 second-feet.
August 2: Discharge, 30 second-feet.
August 30: Discharge, 28 second-feet.
October 4: Discharge, 25 second-feet.

1906—May 23: Discharge, 117 second-feet.
July 11: Discharge, 80 second-feet.
September 4: Discharge, 35 second-feet.

Hosselkus ditch near Genesee, Cal.—This ditch diverts water from
Little Grizzly Creek. A measurement was made August 20, 1906, 1}
miles southwest of Genesee post-office and a short distance below
point of diversion:

Width, 5 feet; area, 3.5 square feet; discharge, 5 second-feet.

Indian Creek—This creek is one of the principal tributaries of
North Fork of Feather River. The following measurements were
made a short distance above its mouth during 1905:

June 16: Discharge, 321 second-feet.

September 8: Discharge, 106 second-feet.

Indian Creek near Genesee, Cal.—A measurement of this stream was
made August 21, 1906, one-half mile northwest of Flournoy’s and
above its junction with Red Clover Creek:

Width, 6.5 feet; area, 4.3 square feet; discharge, 3.8 second-feet.

King Creek at Hot Springs Valley, Cal.—This stream is a tributary of
Warner Creek. The following measurements were made at crossing
of the Prattville-Lassen Peak road, one-half mile above the junction
with Warner Creek:

1905—June 28: Discharge, 66 second-feet.
August 2: Discharge, 29 second-feet.
August 30: Discharge, 18 second-feet.
October 4: Discharge, 12.6 second-feet.

1906—May 22: Discharge, 151 second-feet.
July 11: Discharge, 117 second-feet.
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Little Grizzly (reek mear (fenesee, Cal.—This stream is a tribu
of Indian Creek. A measurement was made August 20, 1906
miles southwest of Genesee post-office, above the diversion of
Hosselkus ditch:

Width, 21 feet; area, 21 square feet; discharge, 14.7 second-fect.

Middle Fork of Feather River near Beckwith, Cal.—A measurer
of this stream was made August 12, 1906, 2 wiles west of Becks
Cal., and one-half mile above its junction with Grizzly Creek:

Width, 10 feet; area, 4.4 square feet; discharge, 5 second-feet.

North Arm Creek near Taylorsville, Cal.—This stream is a tribu
of Indian Creek. A measurement was made August 22, 1906
“Dead Fall”’ bridge, 11 miles north of Taylorsville, Cal.:

Width, 14 feet; area, 12.4 square feet; discharge, 5.1 second-feet.

North Fork of Feather River near Tyler, Cal.—The following ir
urements were made at the bridge on the Prattville-Red Bluff r
1905—June 29: Discharge, 52 second-feet,
August 2: Discharge, 17.4 second-feet.
August 30: Discharge, 12.4 second-feet.
October 4: Discharge, 11.4 second-feet.
1906—May 23: Discharge, 91 second-feet.
July 10: Discharge, 117 second-feet.

North Fork of Feather River.—The following measurements -
made a short distance above its junction with Warner Creek:
1905—August 30: Discharge, 84 second-feet.
October 3: Discharge, 64 second-feet.
1906—May 23: Discharge, 506 second-feet.
- July 11: Discharge, 323 second-feet.

North Fork of Feather River near Prattville, Cal.—The follox
measurements were made at Olsen’s ranch, 8 miles northwes
Prattville, Cal.:

1905—June 30: Discharge, 286 second-feet.
August 4: Discharge, 188 second-feet.
August 29: Discharge, 146 second-feet.
October 3: Discharge, 128 second-feet.

1906—March 1: Discharge, 164 second-feet.
May 22: Discharge, 805 second-feet.
July 10: Discharge, 647 second-feet.

Prattville Branch of North Fork of Feather River at Prattville, Ce
The following measurements were made 800 feet above its junc
with North Fork of Feather River:

1905—June 12: Discharge, 186 second-{eet.
July 7: Discharge, 196 second-feet.
August 14: Discharge. 180 second-feet.
September 2: Discharge, 179 second-feet.

1906—January 5: Discharge, 147 second-feet.
June 29: Discharge, 303 second-feet.
August 3: Discharge, 227 second-feet.
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Red Clover ('reek near (fenesee, ('al.—This stream is a tributary of
Indian Creek. A measurement was made August 21, 1906, 1% miles
southeast of Flournoy’s and above diversion of Flournoy’s ditch:

Width, 10 feet; area, 11 square feet; discharge, 21 second feet.

Rock Creek mear Prattville, Cal.—This stream is a tributary of
Hamilton Branch of North Fork of Feather River. The following
measurements were made at bridge on Prattville-Susanville road:

1905—June 24: Discharge, 12 second-feet.

July 5: Discharge, 7.4 second-feet.
August 8: Discharge, 5 second-feet.
September 1: Discharge. 2.1 second-teet.
October 2: Discharge, 1.5 second-feet.
December 15: Discharge, 0.5 second-foot.
1906—June 1: Discharge, 85 second-feet.
July 6: Discharge, 25 second-feet.
August 7: Discharge, 25 second-feet.

South Fork of Feather River near Enterprise, Cal.—"he following
measurements, which include the flow in the Enterprice ditch, were
made a short distance above its jungtion with Feather River during
1905:

June 11: Discharge, 246 second-feet.

July 25: Discharge, 64 second-feet.

August 18: Discharge, 48 second-feet.

September 17: Discharge, 34 second-feet.

Spanish Creek near Quincy, Cal.—This stream is a tributary of
Indian Creek. A measurement was made September 9, 1906, at the
wagon bridge, 21 miles northeast of Quiney, Cal.:

Width, 40 feet; area, 40 feet; discharge, 44 second-feet.

Squaw Queen Creek near Genesee, Cal.—This stream is a tributary
of Red Clover Creek. A measurement was made August 21, 1906,
three-fourths mile southeast of Flournoy and 500 feet above its
junction with Clover Creek:

Width, 6 feet; area, 3.6 square feet; discharge, 2.3 second-feet.

Warner Creek near Chester, Cal.—This stream is a tributary of the
North Fork of Feather River. The following measurements were
made at bridge on Prattville-Red Bluff road:

1905—June 30: Discharge, 140 second-feet.
August 5: Discharge, 81 second-feet.
August 29: Discharge, 63 second-feet.
October 3: Discharge, 61 second-feet.

1906—May 23. Discharge, 320 second-feet.
July 10: Discharge, 268 second-feet.
September 4: Discharge, 95 second-feet.

Ward Creel: near (enesee, Cal.—This stream is a tributary of
Indian Creek. A measurement was made August 22, 1906, at
Phelan’s ranch house, 13 miles above its junction with Indian Creek:

Width, 8 feet; area, 3.2 square feet; discharge, 8.1 second-feet.
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Willow Creek near Chester, Cal.—This stream is a tributary of N
Fork of Feather River. The following measurements were mad
the ford on the Prattville-Red Bluff road:

1905—June 29: Discharge, 4.1 second-feet.
August 2: Discharge, 4.0 second-feet.
October 4: Discharge, 2.5 second-feet.

1906—May 23: Discharge, 40 second-feet.

Wolf' Creek: mear Greenville, Cal.—This stream is a tributar
Indian Creek, discharging through swamp in west arm of Indian
ley. A measurement was made August 23, 1906, one-fourth
southwest of Greenville, Cal., above its junction with North Can
a stream which discharges from Round Valley Reservoir. A di
sion of 3.4 second-feet for irrigation is made above point of meas
ment.

Width, 3 feet; area, 1.2 square feet; discharge, 1.8 second-feet.

PRECIPITATION AND EVAPORATION DATA.

The following tables give the total precipitation and evapora
in inches, by months at Prattville, Cal.:

Precipitation and evaporation at Prattville, Cal.

PRECIPITATION.
, \ T
Year. Jan. !Feb.’ Mar. + Apr. May. June.’July. Aug. Sjpt“‘ Oct. 'Nov.| Dec. | A
! 1
- “_. R 1
L1 SN DU AN I L. ... J ,,,,,, lo.00]0.17 070 0282771 174]..
1906 . ... ... 16.20 | 6.45 1447‘013 409‘14‘7‘03405‘(‘53 0.20 31‘14.68‘
EVAPORATION.
\ — _
1905 . ..o 3.81 | 431|380 272|150 | 1.00|..
1906........... 1.30 | 0.95 1.16 | 2.84 | 2.58 2 7713.8 |3.42(2.72)|3.06|1.28| 0.41

YUBA RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Yuba Riveris a tributary of Feather River,which it enters at M
ville, 30 miles above the junction of Feather and Sacramento ri-
The entire drainage area of the Yuba is about 1,327 square mile
which about 1,220 square miles are above the gaging station at Sm
ville. Its extreme length is about 60 miles, and extreme widt
miles. In the lower stretches of the river, at the location of the -
ent gaging station and in the valley below, the channel has been -
to a considerable depth with débris from hydraulic mining.

The drainage basin is subdivided into 5 small basins, nan
North Fork, with a drainage area of 491.6 square miles; Middle ¥
with a drainage area of 218 square miles; South Fork, with a drai
area of 360 square miles; Deer Creek, with a drainage of 89.6 sq
miles, and Dry Creek, with a drainage area of 105.5 square miles.
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later tributary discharges into the main river about 5 miles below
the gaging station. The watershed rises gently in rounde and broken
mountains, to the crest of the Sierra Nevada, which at the headwa-
ters of the Yuba has a mean elevation of about 8,200 feet, with peaks
rising to a height of 9,100 feet. From Mount Lincoln—a peak com-
mon to the watersheds of the Yuba, American, and Truckee rivers—
to a point about 24 miles northeast of Mount Weber, the summit of
the Sierre Nevada divides the watershed of Yuba River from that of
Truckee River, which discharges into Humboldt Basin. Farther north
from Mount Weber there is a secondary crest which divides the water-
sheds of Yuba and Feather rivers, the watershed of the latter stream
reaching farther east to a less elevated divide in which the passes are
lower than those of the easterly crest.

The western and lower portions of the Yuba drainage basin are
composed of slate and kindred rock, very much eroded and merging
into the gravel and alluvial deposits of the Sacramento "alley. The
upper portions of the basin are composed principally of lavas and
granites, all depely eroded, particularly the lavas. A stratum of ser-
pentine traverses the watershed of the Yuba River in a direction gen-
erally parallel with the crest of the Sierra. North Fork rises in lavas
which vary much in composition and hardness, but which generally
have a deep soil covering, with timber and brush growth. Middle
Fork rises in similar lavas and granite. The main and tributary
streams fall rapidly, and their canyons head well up in the mountains.
The sides of these canyons are covered with timber and brush, which,
with the deep soil, retain the moisture and feed numerous perennial
springs. In the case of North Fork this is particularlr noticeable.
The forests of its watersheds make a reliable and constant stream.
The mean annual precipitation for the basins of North and Middle
forks is about 54 inches. Warm rains on soft snow sometimes give
high flood discharge, but snow remains on the higher peaks until mid-
summer. The headwaters of South Fork lie upon a broad granite
surface into which the streams have not cut deeply until the main
stream reaches a point 16 miles from the summit, where it drops rap-
idly into a deeply eroded canyon. This part of the basin has a pre-
cipitation annually of about 60 inches. The entire drainage area of
the Yuba contains nearly 100 small glacial lakes.

YUBA RIVER NEAR SMARTSVILLE, CAL.

This station was established June 2, 1903. It is located at what is
called “The Narrows,”’ 1 mile from Smartsville, Cal., 18 miles from
the Southern Pacific Railroad station at Wheatland, Cal., and 20
miles from Marysville, Cal. The conditions at this station and the
bench marks are described in Water-Supply Paper No. 177, page 160,
where are given also references to publications that contain data for
previous years.
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Discharge measurements of Yuba River near Smartsville, Cal., in 1906.

;
. {

Date. Hydrographer. Width. ;ﬁﬁi?o%f. hgiz%ﬁ. } chrz
o |

}
Feet. | Sq.ft. Feet. Se
73 147

January 4...... - 1.70
January 1l...._ ... d 79 153 . 1.80
January 25.......... . 160 1,400 | 6. 30
January 30..... ..... B . 182 984 | 5.70
February 4..... L.... . 187 663 5. 40
February 9..... I . 189 575 5.32
February 11. .. 18% 631 5.50
February 15.... . 260 1,570 8.00
March 9........ ..... . 219 1,020 6.85
March 10....... | . 219 1,020 | 6.90
March 23.......|..... 280 1,850 : 9.80
March 24......_|..... . 300 2,660 , 12.20
April 10........ Hawley and Sawyer................... . 240 1,290 7.20
i W.C.Sawyer......................... . 242 1,340 7.20
cedon Lo 240 1,380 7.20
210 1,320 6. 65
257 ' 1,650 7.70
\ 287 | 1, 580 7.70
! 260 1,820 8.15
.................. 173 1,180 6.07

.................. 162 1,010 2.47 1

.................. 160 965 2.23 ‘
July 24 e . 156 710 0.95
July 25 ........ [ do. ... . 156 679 0.75
August6....... J.R.McKeel..................... .. . 150 560 9.80
August 20......'. ... do. .l . 150 505 9.45
August 30...... (B do. . 150 484 9.35
September 9.._.[..... e R 150 459 9.25
September 16.. e . 150 469 9.30
September 24 _|..... do. ..ol . 150 487 9.20
October 2...._.. S.Hawley....................... . 147 440 9.10
October 25.....|..... QO | 146 453 9.10

!

Daily gage height, in feet, of Yuba River near Smartsville, Cal., for 1906.

Day. Jan. | Feb. ’ Mar. | Apr.

] .
May. (‘ Tune. | July. ‘ Aug.

| Sept./ Oct. | Nov.
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a Estimated.
Note.~The datum of the gage was Jowered 10 feet August 1,
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Daily discharge, in second-feet, of Yuba River near Smartsville, Cal., for 1906,

| ! |
Day. Jan. Feb. | Mar. Apr. | May. | June. July. .Aug. \Sept. Oct. | Nov. | Dec.
| 600 | 2,390 | 6,810 | 18,100 9.000‘ 8,900 | 5.200 ‘ 1,040‘ szoJ 440 | 380 560
2. 555 | 2,390 | 5,550 | 13,500 | 10,500 | 9,350 | 6,000 920 | 560 | 440 | 440 560
11,700 12,400 ° 10,500 | 6,600 920 | 560 | 440 | 440 560
9.100 11,600 25,600 | 6,000 | 860 | 560 440 | 5,000 560
8,600 13,000 | 16,500 | 5800 | 860 ' 560 440 | 1,540 560

]

8,300 | 12,500 12,200 { 5,200 860 | 560 380 | 1,040 560
8,350 | 12,500 | 10,400 ' 5,000 860 | 560 380 | 800 560
8,700 | 12500 | 9,200 ; 4800 800 | 560 380 eso’ 1,880
8,700 | 13,600 | 10,100 | 4,550 800, 500 , 380 | 680 | 1,170
8,600 ' 13,200 | 11,700 | 4,520 | 800 | 500 [ 380 | 520 | 1,880
‘ 8,000 | 14,400 ' 13,100 | 3,720 | 800 | 500 | 380 | 520 16,800
7,700 | 11,400 18,000 | 4,320 | 740 | 500 | 380 | 520 | 5,850
2, 7,950 | 8,600 | 11,700 ' 4,120 | 740 | 500 | 380 | 520 | 4,100
2 7,500 1 9,300 | 8,700 | 3,920 | 740 | 500 | 380 | 520 | 3,100
9 8,100 10,000 | 8,800 | 3,120 | 740 | 560 | 380 | 520 | 2,850
16.cenn... 18,900 | 4,730 | 7,150 | 8,100‘ 6,930 | 14,100 | 2,950 | 740 | 560 | 380 | 740, 2,700
7 16,900 | 3,400 | 6,160 | 8500 | 6,700 9.450 2,780 | 680 | 500 ' 440 | 680 | 2,600
000 2 8500 | 6,500 7,200 2.780 ; 680 | 500 440 | 520 | 2,500
7 8,900 | ;800 11,700 2,450 | 680 | 500 . 440 | 560 | 2,350
480 | 9,200 | 7.200 | 10,300 | 2,160 | 680 | 500 440 | 560 | 2,350
9,201 7,150 8400|2030 6s0] 500 440 560| 2,350
9,200 | 7,000 | 8200 1,900 | 680 | 500 | 440 | 560 | 2,350
8,600 | 6,500 8100 | 1,000 | 680 | 500 | 440 | 560 | 3,700
7,650 | 5,750 u,mo\ 1,880 | 680 | 500 | 380 | 560 | 3,700
6,800 | 8,900 6,000\1]60 680 | 300 | 380 560 | 11,300
7,050 | 18,700 5,700 ' 1,650 | 620 | 500 380 | 560 | 22,800
7,000 | 18,200 5,400 1,540 | 620 | 500« 380 560 | 8000
6,450 | 20,100 | 5,200 | 1,440 ' 620 | 500 | 380 560 | 6,00
7,350 13,700 | 5,000 | 1,340 ' 620 | 500 | 380 | 500 | 4,300
7.800 10,000 ' 5,100 | 1,250 | 620 | 440 | 380 | 560 | 5,300
o 8800 |........ 1,170\ 620 |...... 30 | \ 5,300

NoTe.—These discharges were obtained partly by rating tables and partly by the indirect method
“or shifting channels.

Monthly discharge of Yuba River near Smartsuville, Cal., for 1906.
[Drainage area, 1,220 square miles.]

BEHINGER

Discharge in second-feet. Run-off.
- Totalin |———7F———
Month. .
Maximum. | Minimum. { Mean. acre-feet. Ssg fmt'iﬂfr l?ggﬁ}élsm
January 48,000 515 7,560 465,000 6. 20 7.15
K ebruary .- 11,100 2,120 4,970 276,000 4.07 4.24
‘arph ......... .- 40,600 4,480 12,000 738,000 9. 84 11. 34
April.......... .. 18,100 6,450 8,770 522,000 7.19 8.
QY et . 20, 100 5,750 | 10,800 664, 000 8.85 10.
June........... - 25,600 5,000 | 10,000 595,000 820 9.
July...cooennn. 6,600 1,170 3,350 206,000 2.75 3.
August........ . 1,040 620 744 45,700 610 .
eptember - 620 440 520 30,900 . 426
October . 440 380 403 24, 800 . 330
Yovember . 5,000 380 757 45,000 . 620
December 22,800 560 4,130 254,000 3.39 3.91
The Year...evoeeeneenn... 48,000 E 3% | 5,330 i 3,870,000 437 50. 43

_ Note.—Values are rated as follows: February and March, excellent; June, November, and Decem-
7er, fair, on account of the lack of measurements: remainder of 1906, good.

BEAR RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Bear River drains an area of 287 square miles between Yuba and
American rivers. Its headwaters do not reach back to the crest of the
range, so that it seldom receives precipitation in the form of lasting
snow. It is torrential in character, having no forested eveas except
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in its upper portion. The rainfall records kept by the Central Pe
from Auburn to Emigrant Gap are indicative of the precipitatic
the southern part of its basin. A 28-year record at Grass Valley 11
northern portion of its watershed gives a mean of 49.41 inches.

BEAR RIVER ABOVE WHEATLAND, CAL.

This station was established on October 8, 1904. It is located a
800 feet below McCourtney Crossing and 8 miles above Wheat!
The conditions at this station and the bench marks are describs
Water-Supply Paper No. 177, page 165, where are given also 1
ences to publications that contain data for previous years.

Discharge measurements of Bear River above Wheatland, Cal., in 1906.

| sriqen | Area of Gage |
Date. ‘Hydrographer. [Wideh.| (iR heiglg)t. L
Feet. | Sq.ft. Feet. N
February 10... 123 117 4.55
February 26.. . 156 323 6.10
March 10 118 222 4.97
March 18 ‘ 137 284 5. 60
Aprili2....... 3 i 144 232 5.34
April 19....... 139 181 4.83
Aprit27____._. ' 140 186 4.85
April 27,0 . [ 1a 236 5.92
May 19.. . | 130 122 4.02
July 12 | 53 57 3.57
July 24._. 58 38 3.30
July 25. I 61 3.28
October 3 “ 25 20 3.06
Daily gage height, in feet, of Bear River above Whectland, Cal., for 1906.
[
Day. \ Jan. ‘ Feb. \ Mar. | Apr. | May. | June. | July. | Aug. | Sept. ' Oct. | Nov.
|
|
3.2 4.6 6.0 8.7 4.5 5.2 3.9 3.2 3.0 3.0 31
3.1 4.6 5.7 7.3 4.6 5.0 3.9 3.2 3.0 3.0 3.1
3.1 4.5 5.5 6.8 45 5.0 3.8 3.1 3.0 3.0 | 3.2
3.1 4.5 6.5 6.4 4.4 6.0 3.8 3.1 3.0 3.0 | 445
3.0 4.5 5.8 6.2 4.4 5.4 3.7 3.1 3.0 3.0| 3.9
3.0 4.4 5.5 6.0 4.4 5.7 3.7 3.1 3.0 3.0 3.6
3.1 4.4 5.3 5.8 4.3 5.2 3.7 3.1 } 3.0 3.0 3.5
3.0 4.4 51 5.6 4.3 5.0 3.7 3.1 3.0 3.0 3.4
3.0 4.5 5.0 5.4 4.3 4.8 3.6 3.1 3.0 3.0 33
3.0 4.6 4.9 5.5 4.3 4.7 3.6 3.1 3.0 3.0 3.3
3.0 4.7 4.8 5.7 4.4 4.6 3.6 3.1 3.0 3.0 3.3
3.9 4.5 7.55 | 5.4 4.4 4.7 3.5 3.1 3.0 30| 3.3
10.35 | 4.5 6.3 5.2 4.3 4.5 3.5 3.0 3.0 31| 3.3
6.8 4.4 7.6 5.1 4.2 4.5 3.5 3.0 3.1 31} 33
10. 5 6. 4 8.7 5.0 4.6 4.4 3.4 3.0 3.1 30| 3.3
11.65 | 5.4 6.6 5.0 4.3 4.9 3.4 3.0 3.1 3.0 3.4
85 5.1 6.1 4.9 42 4.5 3.4 3.1 3.1 3.1 3.3
14.55 | 4.9 5.7 4.9 4.2 4.4 3.3 3.0 3.1 31| 33
12.25 | 6.9 5.4 4.8 4.1 4.3 3.3 3.0 3.1 31 3.3
9.5 5.9 5.2 4.8 4.1 4.3 3.3 3.0 3.1 3.1 383
Nl 6.5 7.7 5.7 4.8 4.1 4.2 3.3 3.0 3.0 3.1 33
22 . 6.0 6.7 7.2 4.7 4.1 4.2 3.3 3.0 3.0 31| 3.3
23, . 5.7 7.3 6.8 4751 40 4.2 3.2 3.0 3.0 311 33
b7 S 5.4 6.5 | 1.7 4.85{ 4.0 4.2 3.3 3.0 3.1 31| 33
250 5.2 6.9 |10.5 5.1 4.45 4.1 3.3 3.0 3.1 31 3.3
26.. .. i 5.0 6.1 |12.3 4.8 5.6 4.1 3.2 3.0 3.1 3.1} 3.2
27, i 49 6.55 | 8.3 4.9 6.85 4.1 3.2 3.0 3.1 31| 3.2
2 S 4.8 7.0 7.2 5.0 8. 65 4.1 3.2 3.0 3.1 3.1| 3.3
2. e 47 | 6.8 | 47 | 66 40| 32! 30| 31| 30| 33
30, i R A N N PO 7.4 47 5.9 4.0 3.2 3.0 3.1 31| 3.3
1 S, 46 |....... 15,25 |....... 54 ..., 3.2 3.0 [....... 310,
!
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Rating table for Bear River above Wheatland, ('al., for 1904—1906.

Gage ‘ Dis- ; Gage Dis- Gage Dis- Gage Dis- | Gage Dis-
height. | charge. | height.| charge. | height.| charge. | height.| charge. | height.| charge.
Feet. | Sec.Ht. ! Feet. | Sec~ft. || Feet. | Sec.-ft. || Feet | Sec.-ft. 1 Feet. | Sec.-ft.
3.00 20 4.10 328 5.20 1,015 6. 60 2,640 8.80 6, 640
3.10 33 4.20 375 5.30 1,105 6.80 2,935 | 9.00 7,060
3.20 49 4.30 425 5.40 1.200 7.00 3,250 | 10. 00 9, 160
3.30 69 4.40 475 5.50 1,300 7.20 3,575 11.00 | 11,360
3.40 92 4,50 530 5. 60 1,405 7.40 3,910 || 12.00 | 13,660
3.50 118 4.60 585 5.70 1,515 7.60 4,265 13.00 | 15,960
3.60 146 4.70 645 5. 80 1,625 7.80 4,635 14.00 | 18,360
3.70 177 4.80 710 5.90 1,740 8.00 5,020
3.80 210 4.9 780 6. 00 1,860 8.20 5,410
3.9 246 5.00 855 6.20 2,105 8.40 5,810
4.00 285 5.10 930 6.40 2,365 8. 60 6,220

NoTe.—This table is based on discharge measurements made during 1904-1906 and is well detined
between gage heights 3.1 feet and 5.1 feet.

Monthly discharge of Bear River above Wheatland, Cal., for 1906.

[Drainage area, 263 squgre miles.]

Discharge in second-feet. Run-off.

Totalin |-————F——=—

Month. i
Maximum.| Minimum. | Mean. | 2cre-feet. Sgg.. g,ig.ar ?ggﬁgsm
January.. 19,700 20 | 3,130 192, 000 11.90 13.72
February 4, 450 475 | 1,500 83,300 5.70 5.94
March 21, 400 L0 | 3,970 244, 000 15.10 17.41
April. 6, 430 645 | 1,390 82,700 5.28 5.89
May.. 6, 520 285 870 53, 500 3.31 3.82
June. 1,860 285 644 38, 300 2.45 2.73
JUy.oeeiii i . 246 49 13 6,950 430 .50
Auvgust. ... ... R 49 20 26.5 1,630 101 .12
September................ . 33 20 26.1 1,550 099 11
Octobher.................. 33 20 26.7 1,640 102 .12
November................ . 502 33 90.7 5, 400 345 .38
December......cooiviiiiiiinanan. 13, 400 69 | 1,770 109, 000 6.73 7.76
Theyear................... 21,400 20| 1,130 820, 000 4.29 58.50

NoTE.—These values are fair.
AMERICAN RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

American River drains an area of about 2,000 square miles of tue
western slope of the Sierra Nevada. This drainage basir lies between
those of the Bear and Yuba rivers on the north and that of Con-
sumnes River on the south. It has three main forks, heading in the
summit of the range, which reaches an elevation of about 9,000 feet.
The country lying between these main forks is drained by numerous
small tributaries. The formation in the higher and greater portions
of this basin is of granite, with a considerable timber growth. The
flow is rather torrential during the winter months, due to the large
area of barren and sparsely timbered country in the lower portion of
the watershed. The precipitation on the higher elevations is in the
form of snow, which usually melts late in the spring. Rainfall records
have been kept along the line of the Central Pacific Railroad, which
follows the ridge to the north of North Fork.

8591—1grR 213—07 10
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The mean annual rainfall at Auburn is 33.40 inches, that at Co
47.4 inches, and at Cisco and Emigrant Gap about 50 inches.
Georgetown, between North and Middle forks, a 30-year record
an average of 56.72 inches, and at Placerville, above South F
another of about the same length shows 43.58 inches.

There are several small lakes in the upper reaches of this basin,
capacity of a few having been increased by the construction of
dams at their outlets. Their water is stored for mining purposes ¢
ing the low-water flow and is used entirely within the drainage ba

AMERICAN RIVER NEAR FAIROAKS, CAL.

This station was established November 3, 1904, at Fairoaks Bric
near Fairoaks. The conditions at this station and the bench ms
are described in Water-Supply Paper No. 177, page 176, where
given also references to publications that contain data for previ
years.

Discharge measurements of American River near Fairoaks, Cal., in 1906.

. Area of Gage D
Date. Hydrographer. Width. section. | height. | cha
Feet. Sq. ft. Feet. Sec
February 13...| F. R. S. Buttemer................ccooiiiaon. 300 1, 400 3.66
March3.._.._.|..... do. .l R 352 2,180 5.95
April 6 s RS . Hawley..oioiiiiiimaein o, - 360 2,490 7.30
April 13.......] W.C.Sawyer..................... - 376 2, 580 7.26
April 23.. el don R 367 2,940 8.54 1
April30.......1 . Ao, - 352 2,450 7.24
April30.......|-.... 0. 352 2,390 7.15 1
ay 21 cdoe 354 2,640 7.80 1
May2l........|..... Ao 354 2, 7.90 1
June 11..._....[..... do.. . 370 3,510 10.50 °
June18.......|..... Ao o 360 3,000 9.00 1
June26........|..... do. . 369 2,770 8.35 1
July 7. do.. oLl 366 2,620 7.90 1
July 16... ... . ... do 354 1,730 5.40
July 27 . ... ..., do........ 345 1,260 4.00
Sawyer and Ma, 248 854 2.68
W. F. Martin 210 648 1.75
205 620 1.64
November 27... 206 569 1.45
Daily gage height, in feet, of American River near Fairoaks, Cal., for 1906.
Day. Jan. ‘ Feb. | Mar. | Apr. [ May. | June. | July. | Aug. ‘ Sept. i‘ Oct. | Nov
JR— | |-
1.5 3.65 6.8 | 10.4 7.6 9.1 7.45| 3.35 1.8 1.3 } 1.35
1.4 3.55 1 6.4 9.6 845 9.46 835/ 3.15] 175 1.4 1 14
1.4 3.7 | 19 8.8 8.45 | 10.3 825 | 3.2 1.8 .35 1.55
1.5 3.6 ‘ 7.65 | 825| 9.2 9.75 | 8.0 3.1 1.7 1.3 + 1.95
1.2 3.65 ] 6.3 7.4 | 10.4 9.1 815 2.95| 1.8 1.3 3.4
1.2 3.75 595 7.1 9.85 | 87 7.4 2.75| 1651 1.3 | 275
1.5 3.7 595 7.15 | 10.3 9.0 7.25 | 2.7 1.6 | 1.3 ., 2.25
1.2 3.75 595 7.6 |10.25} 9.25| 7.06' 2.75| 1.6 | 1.3 ' L9
1.4 3.8 6.1 7.35 1 9.6 9.25| 6.9 2.7 1.6 | 1.3 1.756
1.2 4.1 6.156| 7.65 | 9.75| 9.75| 6.2 ! 2.65 1 1.5 1.3 1.6
| i
L4 | 385 645|101 [10.8 | 60 Dog s s | oLe
1.75] 3.7 9.25 |. o 9.85 f 11.0 °© 58 2.7 ' 15 1.25| 1.55
5.8 3.7, 9.7 8.7 9.95 58 245 1.5 1.2 1.6
8.35| 42 | 1285 8.0 ‘ 9.1 } 5.9 ‘ 24 | 15 | 125 16
6.75 | 6.05) 11.35 | 805| 89 5651 2.4 .6 | 1.2 | L6
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Daily gage height, in feet, of American River near Fuiroaks, Cal., for 1996—ontinued.

| [ [
Day. Jan. ' Feb. Mar. /\pr ! May. June. l July. | Aug. i Sept. | Oct. Nov. Dec.
. | A
6.05 8.8 80 ‘ 7.7 9.8 5451 2.25 i 1.7 1.2 1.7 2.85
6.0 8.3 8.0 ( 7.5 9.8 563 2.2 1 L6 125 1.8 2.65
5.3 6.65 8.1 7.7 9.45| 50 1 215 L5 .2 ¢ L7 2.5b
835 6.2 7.85| 7.35 8.25‘ 48 ’ 21 | L5 | 125! 16 25
6. 6 6.0 712 &8 4.6 2.1 1.4 1.3 1.6 2.45
9.35 i 6.0 + 7.6 7.7 9.7 | 40 2.1 1.4 1.3 .6 1+ 2.4
8.35 | 81 | 82 7.6 10. 25 l 44 , 215 1.3 1.3 L6 | 2.8
7.0 | 9.95' 87 7.4 10.25! 435 21 | 1.3 | L3 | L6 | 3.65
6.65| 13.35 8.5 7.15 9.4 1 435 2.0 1.3 1.3 1.6 | 3.55
7.0 12,65 7.95 7.1 8.35 : 4.4 2.0 1.35} 1.3 Lo | 57
6.5  12.00 } 765 9.75 : 8.1 4.35 1.85 J 1.3 1.3 1.6 9.95
63 10.45 &3 9.7 71 415, 1.9 1L.35| L3 L3 9. 45
7.8 9.15 8.45 | 11.75 ' 6.85 | 3.95 1.7 1.4 1.35 [ 1.5 6.25
. 7.8 82 | 1L.25| 6.85| 3.95| L7 1.3 1.4 1.5 5.15
- 8457 7.6 8.8 | 6.65| 3.7 L7 1.35 1.35 ] 1.5 5.5
9.25 ... LG [ 3.5 | LT5|....... L4 | 5.8
Rating table for American River near Fairoaks, Cal.. for 1906.
Gage Dis- Gage Dis- \ Gage Dis- ‘ Gage Dis- Gage Dis-
height. | charge. ‘helght cha,rge helght | charge. ‘ height. charge. |height. | charge.
1 | -
Feet. | Secft. 1 Feet. Sec~ft. | Feet. Sec~ft. | Feel. Sec~fl. | Feel. | Sec.-ft.
1.20 300 | 230 910 3.40 1,980 5.00 4, 380 8. 00 12,100
1.30 340 | 2.40 990 3. 50 2,000 5.20 4,780 9.00 | 15,380
1. 40 380 ‘ 2.50 1,070 3.60 2,200 5.40 ' 5,180 10. 00 18, 980
1.50 | 420 0 2.60 1,160 | 3.70 1 2,310 560! 5,600 11.00 | 22,900
1. 60 470 ‘ 2.70 1,250 3.80 2,420 5. 80 6,040 12.00 | 27,100
1.70 520 2. 80 1,350 3.90 ¢ 2,540 6. 00 6, 540 13.00 | 31,300
1. 80 570 ‘ 2. 90 1, 450 4.00 . 2,660 6,20 7,060 if 14.00 | 35,500
1.90 630 3.00 1,550 4.20 2,920 6.40 . 7,580 15.00 | 39,700
2.00 690 3.10 1. 650 4.40 ¢ , 260 6. 60 |' 8, 100 16.00 | 43,900
2.10 760 3.20 ‘ 1,760 460 3.6°0 6. 80 8.620
2.20 830 ‘ 3300 1,810 | 4.8 3,080 | 7.00 9,140

NoOTE.—This table is based on 19 discharge measurements made during 1906, and is well defined

between gage heights 1.4 feet and 10.5 feet.

Monthly discharge of American River near Fairoaks, C'al., for 1906.

Discharge 1n second-feet.

I Total in
Month -
Maximum Minimum. Mean. | 2Cre-feet.
I
JONUATY . . oo e ! 41,800 | 300 7,010 431,000
February.. .. 16, 600 ‘ 2,140 5,830 324,000
March. .. 32,800 | 6,410 13, 900 855, 000
April. . 20, 500 9,420 @ 12,100 720,000
ay . 26,000 | 9, 420 15, 000 922,000
June... 22, 900 8,230 15,900 946, 000
July... 13, 200 2, 6, 180 380, 000
August. . 1,920 520 1,010 62, 100
September. 570 340 433 25, 800
October. .. 380 300 338 20, 800
November. .. 1,980 360 567 33,700
December. .. ... .. 19. 900 420 3,900 240, 000
The year. .. .. ... 41. 800 | 300 6, 850 4, 90, 000
I

2 Discharge for April 11 and 12 interpolated.
NoTE.—These values are excellent.
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SAN JOAQUIN RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

San Joaquin River is divided into two distinet parts. The va
portion forms the central drainage line of the San Joaquin Val
and during the spring is navigable for 100 miles or more. Sta
 laus, Tuolumne, Merced, and Kings rivers are the largest stres
In this portion of the drainage basin. The waters of Kings, Kawe
Tule, and Kern rivers, which are located in the portion of the |
Joaquin Valley south and east of Fresno, although forming a i
tion of the drainage of San Joaquin River, seldom reach this stre
their entire flow, except in extreme flood, being diverted and v
for irrigation at points where they emerge from the foothills. '
valley is fertile and almost destitute of timber. The mountain
portion of the stream drains the western slope of the Sierra Nev
between Merced River on the north and Kings River on the sot
the crest of its divide reaching an elevation of 13,000 feet in Mo
Lyell and an elevation of 14,000 feet in Mount Goddard. Tl
are numerous tributaries in this portion of the drainage basin, m!
of which have their source in the high elevations. The formatio
of granite, which in the upper reaches is bare and sharply marked
glacial action. The middle reaches of the basin are well timbe-
the timber diminishing on the lower foothills, which have a co
ing of brush and grass. The precipitation takes the form of st
on the higher elevations. The fall of the river is rapid, with m
favorable locations for power development. There are numer
lakes in the upper reaches of the basin. A storage reservoir has b
constructed on North Fork, which will tend to further regulate
flow of the river.

MAIN SAN JOAQUIN RIVER.

SAN JOAQUIN RIVER AT HERNDON, CAL.

The gage rod at this station was established by the enginee
department of the Southern Pacific Railroad Company in 1¢
The old trestle bridge was torn down by the railroad company du
1899 and a new iron structure was erected in its place. The ¢
ditions at this station and the bench marks are described in Wa
Supply Paper No. 177, page 184, where are given also reference:
publications that contain data for previous years.
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Daily gage height. in feet. of Sen Joaquin River at Herndon. Cal., for 1906.

|
Day. Jan. | Feb. | Mar. | Apr. | May \ June. ‘ July. ! Aug. | Sept.| Oct. | Nov. \ Dec.
! \ | |

1o 2,65 3.25| 4.2 8.5 6.4 | 84 10.5 8.2 4.35 3.21 3.0 2.6
2. 2,65 3.25| 3.7 | 7.0 675 825 11.25| 7.65 4.35 3.2] 3.0 2.6
B . 2.65 3.1 3.7 | 6.65] 7.5 8.5 11.4 7.2 4.35 3.2| 3.0 2.6
4o 2.65 3.1 5.6 6.5 835 875|125 7.0 4.25 3.2 3.0 | 25
Ve 2.65 3.1 4.5 6.35 1 8.5 865(12.25| 70 4.25 3.2 3.0 | 25
3.1 4.25 | 5751 9.4 9.35 | 12.0 7.0 4.25 3.2| 3.0 ‘ 2.5

3.1 4.1 5.65| 9.65| 85 | 12.0 6.65 | 4.2 3.1 3.0 2.5

3.1 4.0 5.65 | 10.0 9.0 11.75 | 6.6 4.2 3.1 3.0 2.5

P31 4.2 6.0 9.75 | 10.25 | 11.65 | 6.6 4.2 3.1 3.0 2.5

3.0 4.25 6.5 11.0 11.0 | 11.0 6.4 4.0 3.1 3.0 2.5

3.0 4.25 7.35 ] 12.35 | 11.5 10.65 | 6.25 4.0 3.1 3.0 2.5

3.0 6.75 6.65 | 12.0 12.5 11.0 6.25 | 3.65 3.1 3.0 2.5

3.0 6.35 6.65 | 11.25 1 12.75 | 10.65 | 6.5 3.65 3.1 3.0 3.0

3.25| 6.0 6.4 10.2 11.751 10.65 | 6.5 3.6 31| 3.0 3.5

3.4 10.0 6.65 1 9.65 | 11.5 10.65 | 6.4 3.5 3.1 3.0 3.25

3.4 8.5 6.65 | 9.0 12.0 10.5 6.2 3.5 3.1 3.0 3.25

3.65 7.2 6.65 | 9.25113.0 10.5 6.2 3.5 3.11 3.0 3.1

4.2 7.0 7.0 9.5 2.0 [10.5 6.1 3.4 3.0 3.0 3.0

4.2 6.0 7.5 10. 4 12.35 [ 10.0 6.1 3.4 3.0 3.0 3.0

4.1 6.0 8.2 10.5 13.2 | 9.65| 6.0 3.35 3.0 3.0 3.0

21, il 7.35| 4.0 6.0 8.0 10.65 | 14.35 ‘ 9.5 6.0 3.35 3.0 i 3.0 3.0
22l 5.2 4.0 6.35 | &4 [10.0 | 13.65 9.5 6.0 3.35 | 3.0' 3.0 3.0
23, L. 4.5 4.2 9.00 | 10.0 10.35113.0 , 975 | 5.65| 3.35| 3.0 i 3.0 3.0
L 4.2 4.25| 8.5 835 10.0 | 13.0 |10.35| 565 | 3.35 3.01 3.0 3.0
Mo 4.0 4.25 | 8.4 7.75 9.35 | 12.65 | 10.0 5.5 3.2 3.0 i 3.0 3.0
. 4.0 4.2 8.0 775 9.75 12,35 | 10.0 5.5 3.2 3.0 3.0 3.5
27 . 4.0 4.2 7.5 7.65 | 10.65 | 11.2 9.65 | 6.35 3.2 | 3.0, 3.0 3.65
28 . 4.0 4.2 7.2 8.0 11.6 | 11.0 9.5 5.0 3.2 3.0 3.0 3.65
20, il 373 | 6.5 7.7510.35 | 10.35 9.0 4.65 | 3.2 3.0 2.8 | 3.75
300, ool 35 | ... 7.3 6.75|10.0 | 10.0 8.5 4.5 3.2 3.0 2.6 3.75
3l 3.4 | &25 ... 9.065 [....... 825 45 |....... 3.0 .. 3.75

NoTE.—QGage heights have been reduced to feet und tenths from feet and inches as furnished by the
Southern Pacific Railroad Company.

MISCELLANEOUS MEASUREMENT IN SAN JOAQUIN RIVFR DRAINAGE
BASIN.

The following measurement was made of San Joaquin Piver Novem-
ber 21, 1906, from the bridge at Polasky, Cal.:

Width, 138 feet; area, 194 square feet: discharge. 333 second-feet.

KERN RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Kern River drains 2,345 square miles of the western slope of the
Sierra Nevada at its extreme southern limits. This drainage basin
is the largest of any stream discharging into the San Joaquin Valley,
having an area 600 square miles greater than that of Kings River.
It has its source in the highest elevations of the Sierra Nevada, drain-
ing the western and southern slopes of Mount Whitney and numerous
other high granite peaks grouped about it, which reach elevations
of over 14,000 feet. TIts general direction is south for about 65 miles,
when it turns and flows in a southwesterly direction, dis~harging into
the San Joaquin Valley east of Bakersfield, Cal. Extending, as it
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does in its upper reaches, for some distance parallel with the Sie
Nevada, it receives waters not only from the main crest on the e
but also from a somewhat lower divide on the west behind the bas
of the Kaweah and Tule rivers. It has numerous tributaries,
principal ones, which drain the higher elevations of the main c1
of the Sierra Nevada, entering from the east. The topographs
extremely rough and broken in the upper reaches of this bas
becoming less rugged in the middle portion in the vicinity of Ke
ville, where there is quite an extensive valley with considerable cu
vated land; below this point the stream enters a rough cany
finally discharging into the flat country of the San Joaquin Vall
The entire flow, except during extreme flood stages, is diverted ¢
used for irrigation at points where streams emerge from the fc
hills.

The formation is of granite, which, above the 10,000-foot contc
is practically bare of timber growth. Between elevations of 3,
and 10,000 feet there is a good depth of soil, with timber and b
covering; the lower reaches have a light covering of brush and gr:

There are several lakes and marshes scattered throughout f
basin, but they are less numerous than in the basins farther to
north. Several power plants are located on this stream, none
which, however, receive water from storage reservoirs, the diversi
being made from the natural flow of the river and again returned
the river channel. The precipitation is very light throughout *
basin, with the possible exception of the high elevations surround
Mount Whitney, where the snow remains through the sum
months.

KERN RIVER NEAR BAKERSFIELD, CAL.

This station, established in 1893 by Walter James, chief engin
of the Kern County Land Company, is located at what is known
“first point of measurement,” 5 miles above Bakersfield and at
mouth of the canyon of the river.

Regular meter measurements are taken, and an automatic g
records daily fluctuations of the river heights. A. K. Warren,
engineer in charge of this work for the Kern Conty Land Compa
attends to the discharge measurements with accuracy and precis
and furnishes the Geological Survey with the final results. I
mation in regard to this station is contained in Water-Supply Paj
Nos. 81, 85, 100, 134, and 177 of the United States Geological Surv
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Daily discharge, in second-feet, of Kern River near Bakersfield, Cal., for 1906.

. 7
Day Jan. ‘ Feb. ' Mar. | Apr. | May. | June. | July. | Aug. | Sept.‘ Oct. l Nov. | Dec.
!
. i N
' ‘ | | | |
242 529 854 | 2,080 | 2,846 | 5,416 | 7,369 | 3,552 1 1,522 697 546 , 518
253 513 806 | 2,651 | 2,798 | 5,353 7,765 | 3,282 | 1,438 ' 705 | 570 517
230 506 779 | 2,424 | 2,986 | 5,306 1 8,251 | 3,236 | 1,369 695 , 566 542
233 509 795 | 2,201 ' 3,337 | 5,495 8,431 | 3,147 | 1,297 677 554 575
11 529 842 | 2,172 { 3,786 | 5,964 8,246 | 2,953 | 1,255 680 350 545
6. . 248 538 777 | 2,051 | 4,434 | 6,126 | 8,129 | 2,905 | 1,201 , 687, 580 506
) PN 1253 560 765 | 2,010 | 4,608 | 5,788 | 7,973 |- 2,880 ! 1,167 622 | 335 530
S v256 | 580 | 755 (1,970 | 5,278 | 5,932 | 7,729 | 2,852 | 1,111 | 618 | 528 | 552
9.l l 260 | 646 | 785 | 2,135 | 6,007 | 6,311 | 7.607 | 2,769 | 1,064 | 634 | 539 | 587
10, J 265 | 578 | 851 | 2,296 | 6,782 | 6,797 | 7,257 | 2,627 | 1,039 | 639 | 516 676
B 269 589 896 | 2,302 | 6,624 | 7,213 | 7,176 | 2,536 | 1,030 + 645 499 675
120,00l 267 610 | 1,026 | 2,278 | 6,133 | 8,190 | 7,211 | 2,548 983 , 647 502 654
13 .ol bo2re 568 | 1,996 | 2,336 | 5,687 | 8,829 | 7,072 | 2,473 938 1 649 518 677
4o i 1,626 538 | 1,945 | 2,484 | 5,640 | 9,079 | 6,705 | 2,377 919 631 520 653
150 ' 1,828 574 | 1,716 | 2,635 | 5,886 | 9,072 | 6,628 | 2,276 916 612 529 601
16, ool 1,293 684 | 5,264 | 2,767 | 6,079 | 9,142 | 6,719 | 2,211 891 613 514 589
17 890 701 | 5,527 | 2,898 | 6,055 | 9,004 | 6,603 | 2,215 883 592 462 587
18 . I 687 661 | 3,025 | 3,032 | 6,348 | 8,819 | 6,254 | 2,206 883 564 446 584
19 ...l 1,370 646 | 2,106 | 3,178 | 6,868 | 8, 6,093 2,097 839 554 476 562
20t 2554 | 655 1,807 | 3,343 | 7.339 | 9,375 | 5,870 | 2,215 | 807 | 555 | 468 | 556
7,443 | 9,505 | 5,430 | 2,192 | 809 564, 433 | 552
7,381 1 9,605 | 4,997 | 2,071 806 560 450 560
7,025 | 9,311 | 5,648 | 1,840 788 558 474 556
6,492 | 9,107 | 5,920 | 1,662 | 785 ' 564 | 462 | 550
6,184 | 8,048 | 5,505 | 1,540 | 781 559 | 440 | 562
7,660 | 8,668 | 5,347 | 1,446 | 777 | 562 | 446 592
7,832 | 8,187 | 5,392 ‘ 1.405 755 568 478 948
7,420 | 7,529 | 5,269 | 1,435 731 557 479 914
6,825 | 7,143 | 4,659 | 1,467 715 553 487 802
6,102 | 7,010 | 4,311 | 1,434 ‘ 0+ 564 | 502 732
5,646 |..._... 3,025 1,431 ... 565 |....... 4 697
Monthly discharge of Kern River wear Bakersfield, Cal., for 1906.
[Drainage area, 2,345 square miiles.}
ischarge i nd-feet. Run-ofi.
o Discharge in seco: \ Tot afl “tl -0/
onth. 1 acre-feet. 1 R

Maximum. | Minimum. | Mean. \. sgg‘_ grt]'ilf T ‘ Ii)ggﬁlelsl.n
January. .....ooieiiiiaiiiiaiia.. 2,554 230 693 42, 600 0. 296 ‘ 0.34
February.......... 785 506 626 34, 800 . 267 .28
Mareh............... 5,527 755 2,063 127,000 .880 | 1.01
April. . 4,255 1,970 2,910 173, 000 Lot | 1.38
May. .. 7,832 2,798 5,859 360, 000 2. 50 2.88
June.. ...l 9, 505 5,306 7,704 458, 000 3.29 3.67
July. . LI 8,431 3,925 6,503 400, 000 2.77 3.19
August._............... 3,552 1,405 2,299 141, 000 . 980 1.13
September........... 1,522 704 973 57,900 415 ] . 46
October............. 705 553 609 37,400 .260 | .30
November. .. 580 433 503 29, 900 215 .24
December.. ... .........c........ 948 506 618 38, 000 . 264 .30
The year......ccooieeennnn.- 9,505 230 } 2,613 | 1,900,000 1.11 [ 15.18

TULE RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Tule River rises in the Sierra Nevada, and draine the country
between Kaweah River on the north and Kern River on the south

and east.

Its drainage area is much less than that of Keweah River,
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although of the same general character. Tt has numerous small tri
taries, few of which have their source at elevations above 8,000 f
Its drainage basin does not extend back to the main divide, be
cut off by Kern River, which reaches to the north and drains

higher portion of Sierra Nevada east of Tule Piver. There is g
timber and brush covering on the higher and middle elevations, »
grass and scattering timber on the lower elevations, where the soi
extensively cultivated. Below the gaging station the water is diver
by several canals and used for the irrigation of land in the vicinity
Portersville, where it is especially adapted for the raising of cit
fruits. During the flood period the water discharges through

old channel, and either sinks in the sand or finds its way to the
bed of Tulare Lake. The mean precipitation is probably not m
than 20 inches, and falls principally in the form of rain.

TULE RIVER NEAR PORTERSVILLE, CAL.

This station was established April 8, 1901. Tt is located abor
miles east of Portersville, near the McFarland ranch, 100 feet be
wagon bridge and about 1 mile above the mouth of South Fork of T
River. The conditions at this station and the bench marks
described in Water-Supply Paper No. 177, page 189, where are gi-
also references to publications that contain data for previous years

Discharge measurements of Tule River near Portersville, Cal., in 1906.

Date. l Hydrographer. Width Area of Gage | Di
‘ ydrographer. | section. | height. ’ cha
[ Feet. ' 8q.ft. Feet. ‘ Sec
February 15... C. H. Lee. ... ... .. 76 144 3.02
March 28. .....|..... do...... it | 83 206 1.42
May10..............d0O......... 80 264 4.20
May24.........| R.S. Hawley.. e 80 211 3.62
May 26. . C. H. Lee...... e R 159 607 6.75 :
Junel... s 88 287 1.65
June 8. .. L 81 251 110
June 22 . 86 278 4.40
July 20. . 73 132 2.65
July 26. . 69 112 2.30
Septembe 59 46 1.40
November 15 ..doo. . . 58 47 1.40
November 2¢...},.... L T2 58 47 1.44
. L
Daily gage height, in feet, of Tule River near Portersiille, Cal., jor 1906.
T | \‘ | ‘
Day. ‘l Jan. ‘ Feb. | Mar. | Apr. ‘ May. June. | July. | Aug ’Sept.’ Oct. | Nov.
. N |
.‘ 21 | 20 | 24 ’ 48 | 3.6 ‘ 46 | 37 2,05\ L5 | L3 | 1.4
207 20 | 24 | 46 36 46 | 38 | 20 15 | 1.3 | 14
20 ' 20 | 24 40 37 | 44| 37 1.95‘ 15 | 13| 14
1.9 | 20 | 3.6 ‘ 38 38 ' 42 | 36 | 19| 145 1.3 | 1.4
e | 2o | 52| 38 |40 41} 35 | L9 | 14| L3 | 14
|
1o 20 31 | a4 39 40| 38| L9 | L] 13| 1a
18 20 |30 ' 40 39 40| 35| 1.8 145 1.3 | L4
1.85\ 2.2 | 29 36 41 | 41 | 32 ' 1.8 145 13 | L4
1.83) 2151 28 | 36 41 ' 42 | 32 1.8 14 | 1.3 | 1.4 ]
1.8 , 21 | 27 | 38 ' 44 43 | 315] 1.8 | 14 | 1.3 | 1.4
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Daily gage height, in feet, of Tule River near Portersville, Cal., for 1906—Continued.

|

7 ; 7
Day. , Jan. , Feh. ' Mar. | Apr. May. June. July. | Aug. | Sept.' Oct. | Nov | Deg.
- I I ; o B - | 77;_177_
! ' : |
1.8 2.05 | 2.7 ’ 3.8 44 4.4 3.1 | L8 1.4 l 1.3+ 1.4 2.6
2.0 2.0 6.6 3.6 45 | 45 3.0 t 1.75 1.4 ; 1.3 1.4 2.4
5.65 ] 2.0 5.7 3.6 , 425 i 4.4 2.9 | L7 1.4 ' L3 1.4 1 20
7.35 2.0 1‘ 4.2 3.6 4.0 4.3 2,85 1.7 1.4 1.3 1.4 | 1.8
3.85 3.1 8.35 3.6 40 | 435 2.8 . 165 1.4 1.3 1.4 1 1.5
3.3 2.8 ‘ 8.5 3.6 41 1 43 2.75 1.65 1.4 1.3 1.4 1.65
3.0 2.7 7.0 3.6 4.1 4.35 2751 L6 1.4 1.3 1.4 1. 65
2.8 2.6 5.0 3.6 41 4.3 2.7 1.6 1.35 1.3 1.4 1.65
7.0 2.5 4.5 3.6 4.1 435 | 2.7 1.6 1.35 1.3 1.4 1.65
4.1 2.5 4.2 3.7 4.0 4.35 2.65 1.55 1.325 1.3 1.45 1.65
3.3 2.7 4.2 3.8 3.9 4.3 2.6 1.55 1.35 1.3 1. 45 1.65
2.9 2.65 | 4.2 4.0 3.8 4.4 2.5 1.55 1 1.35 | 1.3 1.45  1.65
2.7 2.6 4.2 425 3.7 4.3 2.45 1.55 1.35 1.35 1.45| 1.65
2.5 2.5 5.4 4.0 3.65 4.2 2.4 1.55] 1.4 1.35 1.45 ' 1.65
2.4 2.45 6.0 3.7 3.6 4.0 ' 235 | 1.55| 1.45| 1.35| 1. 45| 1.65
2.3 2.4 ‘ 7.25 3.6 6.4 3.951 2.3 1.55| 1.4 1.35( 1.45| 2.3
2.2 2.4 5.2 3.4 6.55, 3.9 ' 2251 1.5 1.4 « 1.35 1.45 | 2.1
215 2.4 | 45 4.6 6.5 3.7 2,251 1.5 1.35  1.35 1.45| 2.0
2.1 4.3 3.8 5.4 3.7 2.2 1.5 1.25 | 1.35 L 45 1.95
2.05 . 4.3 3.7 5.0 3.7 | 215 L5 1.3 1.35| 1.45| L9
2,03 5.4 { ....... w0 ‘ 21 ‘ Ls L0 135 ... Lo
I R
Rating table for Tule River near Portersville, Cal., for 1906,
Gage | Dis- Gage " Dis- Gage Dis- ' Cago Dis- | Gage ' Dis-
height. | charge. |height. charge. || height. charge. |height.| charge. |height. | charge.
\‘ o 1 - - -
Feetl. | Sec.-ft. | Feet. ! Secft. || Feet. | Sec.-ft. | Feet. | Sec~ft. | Feet. | Sec.-ft.
1.30 37 2.20 170 3.10 ‘ 420 4.00 840 5.80 2,140
1.40 47 2.30 190 3.20 | 460 4.20 960 6.00 2,300
1.50 58 2.40 1 210 3.30 500 | 4.40 1,090 6.20 2,460
1.60 70 2.50 ‘ 235 3. 40 540 4.60 1,230 6. 40 2,640
1.70 83 2.60 260 3.50 380 4. 80 1,370 6.60 2,820
1.80 98 |, 2.70 | 285 3.60 630 5.00 1,510 6.80 3,000
1.90 115 | 2.80 315 3.70 ‘ 680 5.20 | 1,660 7.00 3,180
2.00 132 1} 2.90 345 3.80 730 540 1,820 8.00 4,080
2.10 150 || 3.00 380 3.90 ‘ 780 , 5.60 | 1,980 9.00 | 4,980
| '
NoTte.—This table is based on discharge measurements made during 1904-1906, end is well defined
between gage heights 2.2 feet and 6.7 feet.
Monthly discharge of Tule River near Portersville, Cal., for 1906.
[Drainage area, 437 square miles.]
Discharge in second-feet. : ‘ Run-off.
- - | Totalin ——————
Month. ; -
Maximum. | Minimum. I Mean. | acre-feet. Sec.-ft. per | Depth in
! sc. mile. | inches.
JANUATY - v oo 3,500 98 500 30,700 114 1.31
February _ 0 132 200 | 11,100 . 458 .48
March. 4,520 210 1,370 1 84,200 3.14 3.62
April. . 1,370 540 772 45,900 L7 198
May.. . 2,780 620 | 1,080 66, 400 2. 47 2.85
Junie. - 1,220 680 972 | 57.800 2.22 2.48
July... .. 730 150 362 22,300 .828 .95
August.... R 141 58 84.3 5,180 193 .22
September. R 58 37 47.4 2,820 108 .12
October. .. .. . 42 37 38.5 2,370 . 088 .10
November. R 52 47 48.8 -2,900 L1112 L12
December........................ 260 52 97.1 5,970 .222 .26
TheyeaT................... 4,530 37 1.06 14. 49

I

464 { 338, 000

NoTe.—Values are rated as follows: January, February, and July, good; March to June, excellent;

August to December, fair.
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MISCELLANEOUS MEASUREMENTS IN THE TULE RIVER DRAINAGE BA

The following miscellaneous measurements were made on Sc
Fork of Tule River at a point one-half mile above the junctic-
South Fork with main Tule River:

May 26: Width, 40 feet; area, 100 square feet; discharge, 644 sccond-feet.

July 26: Width, 25 feet: area, 35 square feet; discharge. 64 second-feet.

KAWEAH RIVER DRAINAGE RASIN.
DESCRIPTION OF BASIN.

Kaweah River drains the western slope of the Sierra New
between the basins of Kings River on the north and Kern and ~
rivers on the south. This is an important stresm, but its waters
1s only about one-third that of Kings River and is much less elev:
and snow covered than those of the Kings and Kern rivers. It
a number of tributaries which have their sour~es in numerous l:
and meadows on the higher elevations. The formation is of gra
and similar in every way to that in the Kings River basin.
greater part of the area of 619 square miles above the gaging sta
is well covered with brush and timber. In this basin is situated
Sequoia National Park, where the largest grove of big trees (Seg
" gigantea) of the Sierra Nevada is found. Two power plants on
stream owned by the Mount Whitney Power Company, divert w
from Middle and East forks. By building low dams at the ot
of some of the larger lakes, in the upper reaches of the basin,
company has constructed several small reservoirs, in which the w
held back for use during the low-water flow of the stream, and i
great benefit to irrigators in the valley during the late summer mon
About 6 miles below the gaging station the river leaves the foot
and flows across San Joaquin Valley in a general southwest
direction to the old bed of Tulare Lake. After it leaves the foot
many canals divert water for the purpose of irrigating land in Tu
County, which is especially adapted to the raising of fruits.

The mean annual precipitation in the basin above the ga
station is from 20 to 40 inches, which falls in the form of snow ¢
probably one-half the area.

KAWEAH RIVER BELOW THREE RIVERS, CAL.

This station was established April 29, 1903. It is located :
point three-fourths of a mile below the confluence of the No
Middle, and South forks, 10 miles from the Southern Pacific Railr
station at Lemon Cove, Tulare County, Cal., and one-fourth 1
west of the wagon road from Exeter to Three Rivers. The condit
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KAWEAH RIVER DRAINAGE BASIN.
No. 177, page 192, where are given also references to publ

Tons that contain data for previous years.
Discharge measurements of Kaweah River below Three Rivers, Cal., in 1906.

it this station and the bench marks are described in Water-Supply
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Rating table for Kaweah River beloir Three Rivers. Cal.. for 1906,

| Gage Dis- i ‘ GagerTﬁDis—

Gage | Dis- } Gage I Dis- \ Gag> Dis- 4
height. | charge. ‘ height.‘ charge. | height.| charge. | height.\ charge. ‘ height. charg
ez - - = - 7=
Feet. I Sec.-ft. " Feet. | Sec.-ft. ‘eet. | Sec~ft. |' Feet. | Sec.ft. n Feet.  Sec.~f
4. 50 75| 5 4 312 6.30 840 7.2C ’ 1,830 8.2 ‘ 3, 42(
4. 60 91 5.50 350 6.40 ) 930 | 7.3C 1,960 “ 8. 40 3, 80(
4.70 109 || 5.60 395 | 6.50 oo || 7.4 l 2,100 | 860 4,18
4.80 130 l 5.70 445 1 6.60 1,120 l 7.5C 2,240 © R.80 | 4,54
4. 90 154 5.80 | 500 6. 70 \ 1,220 | 7.6 2,400 ' 9.00 ‘ 5, 04(
5.00 180 H 5.9 560 \‘ 6.80 | 1.340 | 7.7C \ 2,560 1 9.20 5 5%
5.10 210 " 600 625 | 6.9 | L4e0 | 7.8 | 2/720 ‘ 9.40 6,00
5.20 240 ‘ 6.10 690 7.00 1, 580 ‘ 7.9C 2,88 [ 9.60 6, 48(
5.30 274 | 6.2 i 60 7100 1,700 ‘ 800 3,060  0.80 6,0
|

NoTE.—This table is based upon 15 discharge measurements made during 1906 and is we
below gage height 9.2 feet. Above gage height 9 feet the rating curve is a tangent. the differen
240 per tenth.

Monthly discharge of Kaweah River below Three Rivers, ('ul.. for 1906.

[Drainage area, 520 square miles.]
q

! Discharge in second-feet. ! } Run-c
———— ————-——| Totalin —————
Month. | | .
| . . acre-feet. ' Sec.-ft. per
Maxlmum.i Mininum. ’ Mean. | ‘ sq. miﬂ.
- - T i - |
January 5, 760 ‘ 75-] 784 48, 200 ’ 1.51
February .. 840 274 418 23,200 . 804
March. . | 8,160 | 472 2,440 | 150,000 4.69
April \ 2,720 | 1, 460 \ 1,910 114, 000 3.67 |
May. \ ©,840 ' 150 3210 \ 197,000 | 6.17
June. . 6,240 2,970 4,670 278,000 | 8. 98
Tuly \ 5, 280 1,340 \ 30430 1 211,000 . 60
August....... L 1,340 350 69" 42,500 1.33
September.......... .. 350 ‘ 154 226 | 13, 400 | 435
October. ... . ... .. 154 100 | 120 7.380 ' 231
November. . \ 195 100 | 119 7.080 .229
December.. 1111 L wo| 25, 1500 | L
The Year. .................. ’ 8,160 ‘ 75| 1,520 | 1,110,000 ‘ 2.03 |
|

NoTE.—These values are excellent.

KINGS RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIIT.

Kings River rises on the western slope of the Sierra Nevad
drains the country located between San Joaquin River on the
and Kaweah and Kern rivers on the south. The Sierra Nev:
the head of this basin reaches elevations of over 14,000 feet anc
prises the most rugged portion of the range; the sharp and p
tous peaks produce the grandest scenery to be found in the 1
States. The main tributaries of this stream flow through grea
yons with high precipitous walls cut in the granite. The Kings
Canyon on South Fork and Tehipite Valley on Middle Fork riv
famed Yosemite Valley for grandeur of scenery. There are n
ous tributaries, many of which have their sources in perpetual
banks on the higher elevations. A large number of small lakes -
higher elevations are fed by small streams from perpetual snow
or glaciers, and in them many of the tributaries have their s
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“he formation is of granite, which above an elevation of 1,000 feet is
are, with scanty vegetation, being carved by the action of glaciers;
relow the 10,000-foot contour is a heavy covering of timber and under-
rush. Extensive groves of big trees are scattered throughout this
asin.  On the lower elevations along the foothills the soil covering is
ight with a grass growth used for pasturage. Fully 80 per cent of the
rainage area is now included in the boundaries of the Sierra Forest
teserve, which is patrolled for the prevention of fires and illegal herd-
ng. Below the gaging station, which is located at the point where the
iver leaves the foothills, canals divert the water for use in the valley
ands of Fresno, Kings, and Tulare counties, where the climate and
oil are especially adapted to the raising of grapes, fruits, ete., and
he soil is under a high state of cultivation. During the period of flood
'ischarge some water passes these canals and finds its way across
7ings River delta in the natural channel to the old bed of Tulare
Lake, which is now but an intermittent lake due largely to the diver-
don of water for irrigation purposes from the streams which drain
nto it. The drainage area above the Red Mountain gaging station is
1,742 square miles. The mean annual precipitation for this area
varies from about 30 to 60 inches, which over a greater portion of the
-asin falls in the form of snow. The greater discharge of this stream
s in the spring monihs when the snow is melting. (See PL III, A.)

KINGS RIVER NEAR SANGER, CAL.

This station was established September 3, 1895. It is located 15
miles east of Sanger, Cal., near the mouth of the canyon, and is above
: 1l diversions. The conditions at this station and the bench marks
¢re described in Water-Supply Paper No. 177, page 196, where are
given also references to publications that contain data for previous
vears.

Discharge measurements of Kings River near Sanger, Cal., in 1906.

Date. ‘ Hydrographer. Width. Areaof J h(giag’%\et. s

| section. charge.
!

. ! Feet Sgq.ft. ' Feet, Sec.+t.
January 30. .. .| C.H.Lee ... ..ot '164 564 5.20 966
March 30...... L0 R 1,200 | 8.20 4,380
May12........0..... A0 e . 320 2,060 , 10.80 10, 500
May22........  R.S.Hawley.... .................. . 320 2,190 1 11.15 12,600
May 27.. ... .. JCoH. Lee... oo o320 2,040 10.70 10, 400
.. . 312 1,800 9.90 8,200

June 2......... | do.

|

.- |
Jiune 19 . R. 8. Hawley 338 2,880 | 13.10 21, 600
July 18. . . 322 2,280 11. 40 13,200
July 27 317 2,240 11.20 11, 800
Septem 172 496 5.18 768
C “tober 18. ...do.... . 150 398 4.75 472
Movember 13. .| ... do. ... s 149 375 | 4.63 398

|
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Daily gage height, in feet, of Kings River ncar Sanger, Cal., for 1906.

Jan. Feb. Mar. Apr. May. | June.| July. | Aug. | Sept. Oct. {Nc
! ' | | . | I
e | S DU S o
425 51 | 58 935 805 10.0 |128 | 0.8 | 66 | 505| 4
39 | 51 | 57 ‘ 85 | 83 | 0.05|12.05| 0.8 | 645 505| 4
39 | 51 (o8 [ 815 87511005 131 | 98 | 625 505 4
40 1 51 1 65 7.9 .93 [1015]13.25 98 | 63 | 505 4
405! 51 65 77 9.8 (1095|131 91 | 62 | 505 4
i . |
41 51 62 7.55 9.8]10.25|130 | 9.2 | 61 | 50 4
41 | 51 62 | 7.4 1102 [10.25|126 92 | 595 495 4
........... D51 63 T4 107 |07 127 9.2 | 58 405 4
40 | 52 | 6.235| 7.6 |1L.0 |11.45(127 88 | 59 49 ' 4
40 | 53 | 64 | 81 |1L2 11.95[12.6 86 | 59 49 4
40 55 ' 645 815 1.4 | 125 [128 - 89 | 58 48 4
405| 52 9.7 | 7.8 10.9 |12.85|127 84 | 575 4.8 4
73| 51 100 | 7.9 11025 128 | 128 84 | 565 48 4
S 1.4 | 52 1 84 | 81 |10.6 | 126 | 126 | 83 | 555 48 @ 4
7.0 | 675107 | 81 110.65 127 129 | 825 55 48 | 4
I |
6.2 6.25 13.0 84 |10.7 1129 | 126 | 82 | 545 475 4.
5.85 58 1035 84 108 130 1123 80 | 54 ' 475, 4
85 565/ 915 835 | 112 113.0 ' 1L5 | 80 | 53 475| 4
. 138 565 825 87514 (133 '1L5 | 7.9 | 52 | 475, 4
81 57 . 7.90 91 |1L5 |14.0 |114 | 7.65| 5.15] 47 | 4
6,85 0.05 800 9.4 |1L.4 |13.8 |1L15| 7.6 | 5.15| 47 | 4.
6.4 62 | 8051 945|112 135 | 1.2 | 7.25| 515 | 47 | 4
61 605 810" 975 |11.05|13.3 1114 | 6.9 | 515 465 4
575 59 | 9.35. 9.1 |10.55|13.4 |11.4 | 6.7 | 515| 47 | 4
57  575|10.35¢ 865|105 |13.4 | 11.4 | 6.55| 5.15| 4.65| 4.
I
565| 58 |10.45 855|120 | 128 | 1.2 | 6.5 | 515 | 4.65| 4
56 | 58 | 9.50 875 1145|121 1.1 | 6.5 | 51 | 465 | 4.
55 | 6.0 | 870 915|122 |11.6 |10.85| 6.5 | 505, 4.65| 4.
53 ... 825 85 | 116 |1L7 |10.55| 6.45 | 5.05| 4.65| 4
52 [0 815 81 |10.15 123 |10.05| 6.45| 505 | 4.6 | 4
515 | .0 9.40 ... 9.95 ... .. 9.9 | 67 ....... 46 |
| |

NoTE.—These gage heights were taken from an automatic river stage register, except J
30, when the instrument was out of use, and the readings are from the staff gage. The m
gage height is determined from the register sheets by the use of a planometer.

Rating table for Kings River near Sanger, Cal.

JANUARY 1 TO JUNE 30, 1905.2

Gage Dis- Gage Dis- Gage Dis- Gage | Dis- Gage Dis-
height.| charge. || height.| charge. | height.| charge. height,lcharge. height. | charg:
i
Feet. | Sec-ft. || Feet. | Sec~ft. | Feet. | Sec~ft. i| Feet. | Sec.~ft. | Feet. Sec.~f
3.90 205 5.00 740 6.10 1,550 7.40 2,965 9.60 7, 360
4.00 240 5.10 805 | 6.20 1,640 7.60 3,240 |' 9.80 7,900
4.10 280 5.20 870 | 6.30 1,730 7.80 3,535 || 10.00 8, 470
4.20 325 5.30 940 || 6.40 1,820 8.00 3,850 11,00 | 11,700
4.30 370 5.40 1,010 | 6.50 1,920 8.20 4,190 12.00 | 15,900
4.40 420 5.50 1,085 ‘ 6.60 2,020 8.40 4,570 13.00 | 21,040
4.50 470 5.60 1,160 |, 6.70 2,120 8.60 4,980 | 14.00 | 26,600
4.60 520 5.70 1,235 || 6.80 2,230 8.80 5,410 ‘
4.70 570 5.80 1,310 | 6.90 2,340 9.00 5, 860
4.80 625 5.90 1,390 7.00 2,460 | 9.20 6, 330
4.90 680 | 6.00 1,470 7.20 2,705 9.40 6,840 ‘
JULY 1 TO DECEMBER 31,19C6.%
! |
4.50 330 4.90 ’ 575 5.30 870 5.70 1,190 |' 6.00 1, 460
4.60 385 5.00 - 645 5.40 950 5.80 1,280 6.10 1, 550
4.70 445 5.10 720 | 5.50 1,030 1| 5.90 1,370 | '
4.80 ‘ 510 5.20 795 5.60 1,110 '

a This table is based on discharge measurements made during 1895-1906 and is well defined.
b This table is based on 3 discharge measurements made during 1906 and is well defined. Al
height 6.1 feet it is the same as the previous table.
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Monthly discharge of Kings River near Sanger. Cal., for 1906.

[Drainage area, 1,740 square miles.]

Discharge in second-feet. Run-off.
—  Totalin —— 7 ——
Month. | p N o i
Maximum. | Minimum. | Mean. 1 acre-fect. '59;'('1 f;fi’ﬁ,r ?ﬁgﬁgsm
]
EE3 0 TUE: B o 25, 500 205 2,360 ‘ 144,000 | 1.36 1.57
‘ebruary........ s 2,150 7921 1,150 63, 900 0. 661 .69
“farch..._........ o 21,000 1,220 | 5,240 222,000 ‘ 201 3. 47
\pril. ..ol R 7,760 2,960 | 4,720 281, 000 2.71 3.02
TAY e e 16, 800 3,920 10,700 658, 000 6.15 7.09
me... .. 26, 600 8, 320 17,100 1,020, 0600 9.82 11.00
uly... .. 22, 400 8,180 | 16,200 1,000,000 1 9.37 10. 80
\ugust. . ‘ 7,900 1,870 | 4,200 264, 000 i 2.47 2.85
teptembe 2,020 682 1,120 66, €00 0. 644 .72
setober. | 682 385 516 | 21,700 | 0.297 .34
“ovember. 610 330 297 23, 600 . 0.228 .25
ecember . 2,230 330 700 43, 000 ‘ 0. 402 . 46
The year. .. ............... | 20, 600 205 “ 5,280 ' 3,920,000 2.09 42.26
|

NoTe.—Values are rated as excellent; discharges for September to December are hased on 3
~easurements which indicate a greater change in conditions of flow than had taken place in ten years
vaviously, but they are helieved to be accurate.

MERCED RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Merced River drains that portion of the western slope of the Sierra
lTevada located between Tuolumne River on the north and San
Toaquin River on the south. Its drainage area is much les~ than that
of Tuolumne River. Tt has numerous tributaries, several of which
:re of considerable size.

The topography of the country in this basin is similar to that of
Tuwolumne River, being rough and broken in the upper reaches. In
this basin is situated the famous Yosemite Valley, with its precipitous
vralls and domes and great waterfalls, which occur on the nain stream
end its tributaries, which discharge into the valley over precipitous
cliffs rising 2,000 to 3,000 feet above the floor of the valley. The for-
mation is of granite, which on the upper reaches of the basin above
Vosemite Valley is bare, rising in precipitous peaks and domes, and
i~ smoothly marked by glacial action. The middle reaches of the
basin are well timbered. The Mariposa grove of big trees is situated
i the basin of the South Fork. The timber growth extends well
cown on the lower elevations to the foothills, where the covering is
cf brush and grass, used extensively for pasturage. Numerous lakes
sre scattered over the upper portion of the basin. The mean annual
precipitation varies from 25 inches in the foothills to 60 inches on
t~e higher elevations, where it falls in the form of snow, which melts
i1 the spring months, except on the extreme higher mountain peaks,
vhere it often remains during the entire year. After leaving the
foothills at Merced Falls, where the gaging station is located, canals
Civert the water for irrigation on lands along the river bottom and in
Can Joaquin Valley. The surplus water during flood discharge enters
san Joaquin River.
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MERCED RIVER ABOVE MERCED FALLS, CAL.

The measurement of Merced River was undertaken in respe
numerous requests from mining and irrigation interests, the m-
mer flow being less than the combined capacity of the irrigati
power canals taking water in the vicinity of Snelling. The :
was established April 6, 1901. It is located 1 mile above 1
Falls. The conditions at this station and the bench mar
described in Water-Supply Paper No. 177, page 203, where are
also references to publications that contain data for previous

Discharge measurements of Merced River above Merced Falls, C'al., in 190

Yidth Area of‘ Gage

Date. Hydrographer. ‘| section | height.
Feet. | Sq.jpt. Feet,
January 27..... CH. Lee. ... o 143 380 9.40

February 17. do. .l 146 406 9. 50
March 31. e 321 1,900 14.80
March 31. s el 317 1,800 14. 50

Aprit1.....000 do. LI 305 1,360 13,2
April 26 . 8. Hawley ] 268 760 11,42
May 16 O e 287 1,140 12,60
May 27 W. C. Sawyer 301 1,270 13.15

May 28. 353 2,320 16. 40
May 28. 350 2,270 16. 20
May 28 348 2,160 16. 00
May 28 347 2, 160 15.90
June 6. . 285 1,030 12. 42
June 16 318 1,840 14. 50
June 22 325 1,670 14.75
June 30 [ 306 1,240 13.48
July 12 ! 289 1,140 13. 56
July 13 303 1,210 13.68
July 20. 250 875 12.15
July 21 ' 247 846 11.85
August 2. | 180 543 10.38
August 4 180 522 10. 30
August 5 180 527 10.24
August 19._. 168 428 9.85
September 6 . .. 142 292 8.90
November 20... 130 224 8. 42

Daily gage height, in feet, of Merced River above Merced Falls, Cal., for 19

T
Day. \ Jan. | Feb. | Mar. i Apr. {May‘ June. | July. | Aug. | Sept. | Oct. | Nc
9.0 |10.35 | 13.05 ' 11.35 | 12.4 | 140 [10.55 | 9.1 835 | &
9.0 {10.15 | 12.15 | 11.55 | 12.45 | 14.2 | 10.5 9.1 8.35| 8.
9.0 |10.05 | 11.7 | 11.75 | 12,65 | 14.35 | 10.45 | 9.0 8.4 8,
9.0 |11.3 | 11.45 | 12.15 | 12.65 | 14.35 | 10.35 | 9.0 8.4 8.
9.0 | 10.7 | 11.25] 12.45 | 13.15| 14.3 | 10.25 | 8.95{ 8.45, 8.
9.0 |10.5 | 110 | 12.75'12.55 [ 14.15 1 10.15 | 8.9 8.4 8.
9.0 }10.2 | 1.0 | 13.0 | 12,25} 1405 | 10.15| 8.9 8.35 ) 8
9.0 110.15 | 10.85 | 13.15 | 12.7 | 14.05 | 10.15 | 8.9 8.4 8.
9.05|10.1 | 10.95 | 13.2 |13.1 }13.9 [10.15| 8.9 8.4 8.
9.1 | 10.1 [11.25| 135 [13.35|13.5 1 10.15| 8.8 8.4 8.
9.25 1 10.15 | 11.45 | 13.85 | 13.95 | 13.55 | 10.3 8.8 8.4 &,
9.1 [13.25|1L.15|13.35 | 14.4 | 13.6 |10.15| 875 | 83 8.
9.0 12,8 | 11.05| 12.75 | 14.65 | 13.4 995 | 8.8 8.3 8.
9.05 | 11.7 [ 11.15 | 12.75 | 14.0 | 13.3 9.9 875| 83 8.
9.95 1 16.7 | 11.15 | 12.8 | 14.05 | 13.05 | 9.8 875 83 8.
9.9 |13.55]11.3 !12.7 | 14.4 | 12.8 9.75 | 87 83 8.
9.5 122 ;11.35 ] 12,6 | 14.7 |12.65| 9.75 | 8.7 8.3 8.
9.4 |1L5 11.3 12.95 | 14.15 | 12.4 9.65 | 8.6 8.35| 8
9.75 | 1.1 | 11.45 | 13.3 [ 14.55 | 12.2 9.8 3.6 8.35| 8
9.65 | 10.85 | 11. 6 13.3 | 14.8 | 11.85 | 9.85 | 8.5 8.3 8.
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Daily gage height, in feet, of Merced River above Merced Falls. Cal., for 1906——( ont’d.

| 1 | 1 i
Day. | Jan. ‘ Feb. ' Mar. | Apr. | May. | June. iJuly 1 Aug. | | 8ept. | Oct. | Nov. | Dec.
‘ ' | - 7‘77 ' j
3.2 ‘ 150 |1L83 ) 975 85 | &3 | 835 86
.9 14.9 11.l'5‘ 0.55 85 1 8.3 | 8.3 R.55
2.5 14.45 | 11.75 | 9.45' 85 | &3 | &3 .7
3 14.9 1L7 9.3 | 85 8.3 8.3 8.6
149 1.7 | 0.2 1 85 | 83 | 83 | 865
i . |
51140 1.6 | 4.2 1 8.55 8.3 , 83 1.5
13.45 | 1.5 9.1 | &55| 83 © &3 1145
112,85 1 11.25 1 0.1 ‘ 8.5 8.3 83 | 1.3
1 13.0 11.0 91 8.5 8.3 83 10.35
1345|1008 | o1 + &5 ' 805 83 9.7
,,,,,, \; 10.7 91 ..., 83 ... 10.35
Rating tables for Merced River above Merced Falls, Cal.
JANUARY 1, 1905, TO JULY 31, 1906.a
Gage Dis- | Gage Dis- ' Guge  Dis- Gage  Dis- | Gage | Dis- |
height. charge. ‘helght charge. \helght. chargs- height. charge. | height. charge.‘
A e
Feet.  Serpt. | Feet. - Sef.-ft. | Feet. Sect.  Feel. Secofl.| Feet. | SceAt.
8.00 9 | 9.00 465 | 10.00 1,240 11.00 2,545 I 13.00 6, 630
8.10 15 | 910 520 11010 L35 1120 2,870 | 13.20 | 7,130 '
8.20 140 9.20 580 T; 10.20 1,455 11.40 | 3,215 13.40 7,630
8.30 170 9.30 (5 10. 30 1,.140 11. 60 3,570 13.60 '+ 8,150
8.40 200 9.40 715 10. 40 1, 600 11.80 ! 3,945 13.80 o8 €70
8.50 235 .50 790 10. 50 1,820 12. 00 4,340 | 14.00 9,200
&.60 275 9. 60 &0 1C. 60 1, 955 12.20 4 795 15.00 | 12,050
8.70 ‘ 315 | 9.70 | 955 1070 2,005 1240 5200 | 1600 ‘ 15, 300
8.80 360 L 9.80 1,045 |' 10.80 2.240 12,60 5,665 17.00 18, 800
8.90 \ 40 | 990 1,140 1090 2,300 1280 ' 6,140 |
| |
AUGUST 1 TO DECEMBER 3, 1906.b
800 | 5 8.8 ) | a6 730 | 1040 1,510 | 1L40 | 3,140
8.10 | 70 . 890 | 320 9.70 820 10.50 1,650 || 11.60 | 3,520
8.20 90 9.00 | 370 ‘ 9. 80 890 ‘10‘5(] 1, 800 11.80 | 3.930
8.30 115 ‘ 9.10 425 ‘ 9. 90 970 10.70 1,960 | 12.00 ‘ 4.340
8.40 40 | 9.20 480 | 10000 | 1,00 | 10080 2120 |
850 i 170 ‘ 9.30 540 || 10.10 1,160 | 10.90 2,280 |
8. 60 205 ‘ 9.40 610 10.20 1,260 11.00 2,440 ‘
I 870 240 ‘\ 9.50 60 |10.30 | 1,30 | 1120 | 2780 | ‘
‘ ‘

a This table is based on discharge measurements made during 1905-6 and is well defined.

b This tahle is based on 7 discharge measurements made during August to November, 1906, and is
well defined above gage height 8.4 feet. Above gage height 12 feet, the table is the same as the previous
one.

Monthly discharge of Merced River above Merced Falls, Cal., for 1906.

[Drainage area, 1,090 square miles.]

Dlscharge in second-feet. Run-off.
- =7 —= Total in ————— -
Month. . ., ;
Maximum. ! Minimum. | Mean. | acte-feet. | S;E[.,-;tﬁlgf‘r 1 ]l)ﬁg)}fim
B 51 E:1 o - ! 18,400 90 | 1,840 113,000 1.69 1.95
Web'ual‘y’ . . i 2,870 4635 1,060 58,900 LO972 1.01
"Tarch. . 17,800 1,290 4,660 287,000 4.28 4.93
April. . 6,760 2,320 3,500 208, 000 3.21 3. 58
’II‘)L 15,300 ' 3,130 6, 530 402. 000 5.99 6.91
une 12,000 4,860 | 8,410 500,000 772 8.61
‘uly... 10,200 | 2,100 . 6,260 385,000 ' 5,74 6. 62
August..... 1,720 | 425 | 948 58, 300 870 1.00
“eptember. . 425 170 254 15,100 .233 .26
October.... 155 62 122 7,500 L112 .13
"Tovember. . 240 f 115 135 | 8,030 124 .14
Decembet...................‘....,‘ 3,620 | 115 735. 45,200 , 674 .78
|
Theyear................... 1‘ 18,400 | 62 2,870 | 2,000,000 | 2.63 ‘ 35.92
1

NoTE.—These values are excellent.

8591—1grR 213—07—11
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MERCED RIVER IN YOSEMITE VALLEY, CALIFORNIA.

This station was established July 11, 1904,. Tt is located a
wagon bridge, near the Sentinel Hotel. The conditions at this
tion and the bench marks are described in Water-Supply Pape
177, page 201, where are given also referencss to publications
contain data for previous years.

Discharge measurements of Merced River in Yosemite Valley, California, in 19

R - |
Date. Hydrographer. | Width. ;;;%’?ng h(g;’égkft. e
[P - - —- = - I
Feet. Sq. ft. Feet. S
May24_.__._.. W. B. ClapPP. e s e o e i e 95 668 6. 80
November 8. ..| C. W. Tucker.. ............................... 89 286 3.30 ‘

Daily gage height, in feet, of Mereed River in Yosemite Valley, (‘alifornia, for 1.

|
Day. May. June. | July. Aug. ’ Sept. ‘ Oct. Nov
—]

6.0 9.4 6.2 431 35 3.3

6.1 9.5, 6.0 43 3.5 3.3

6.75 9.8 6.0 420 3.6 3.3

6.8 9.5 5.8 4.2 3.6 3.4

7.4 1 9.6 5.7 4.1 3.5 3.5

6.45 9.5 5.6 4.1 3.5 3.3

6.5 9.5 5.6 4.1 3.6 3.3

7.0 9.1 5.6 4.0 3.5 3.3

7.8 9.1 5.6 4.0 3.5 3.3

8.0 8.7 5.7 4.0 3.5 3.3

9.55 8.6 5.8, 4.0 3.4 3.3

9.5 8.8 56, 3.9 3.4 3.3

9.6 9.0 5.4 3.9 3.5 3.3

9.2 88 53| 39 34| 33

o1 8.3 5.2 3.9 &4] 3.3

T TN IS , 10.0 85, 51 3.8 3.4 3.3
9.5 8.3 5.1 3.7 33| 33,

9.2 7.8, 5.4 3.7 3.4 33

9.8 7.7 5.5 3.6 33| 33

9.8 7.8 5.2 3.6 &3i 3.3

........ Iluo 7.7 4.9 3.5 3.3 3.3

......... 9.9 7.8, 481 36 33 3.3
7000 9.8 .81 45 36| 3.3 3.3 |
6.75 | 9.8 7.8, 4.4 3.6 3.3 3.3

6.80 ' 10.0 7.7 44 36 3.3 3.3

6.8 88 81, 4.4 3.6, 83 3.2

6.3 | 84 7.4 44, 353 3.3 3.2

6.1 | 7.8 7.1 4.4 3.5 3.3 3.2

57 | 8.0 6.7 42l 35 3.3 3.2

5.7 8.4 6.4 43! 35 3.2 3.2

5.7 ... 6.4 | L3= ________ ‘ 3.2 ...
| |

YOSEMITE CREEK IN YOSEMITE VALLEY, CALIFORNIA.

This station was established July 9, 1904. It is located a
wagon bridge, about one-half mile from Yosemite, Cal. The ¢
tions at this station and the bench marks are described in Water:
ply Paper No. 177, page 205, where are given also references to |
cations that contain data for previous years.

No measurements were made at this station during 1906.
November 12, with a gage height of 5 feet, tl'ere was no flow &
section. '
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Daily gage height, in feet, of Yosemite Creck, in Yosemite Valley, Cal., for 1906.

Day. | May. June. July. [ Aug.  Sept.  Oct. | Nov. ! Dce.
| | )

_ _ B ; B L ;
6.4 9.2 5.8, 5.2 5.0 5.0 5.0
6.5 9.5 57" 52 3.0 I 5o 5.0
7.0 9.4 5.6 5.1 5.0 5.0 5.0
il 9.4 5.6 5.1 0] a2y 5.0
7.4 a.6 5.6 5.1 5.0 5.1 l 5.0
7.0 9.3 3 5.1 50 5.1 5.0
6.9 9.4 6 5.0 5.0 5.1 5.0
i1 o 55 50l 50 50| 50
7.9 9.1 54 5.0 500 5.0! 5.0
8.0 8.8 3.5 5.0 5.0 5.0, 5.0
5.9 5.9 B0 50 30| 5.0

9.8 8.0 A4 5.0 5.0 5.0
9.4 8.1 2 5.0 5.0, 5.0 .
8.8 8.0 4 5.0 5.0 5.0
8.7 7.4 5.4 5.0 5.0 5.0

11.15 7.2 5.3 3.0 500 5.0l
9.3 7.1 5.3 3.0 3.0 5.0 ...
9.1 i1 5.3 5.0 3.0 5.0 L.
9.5 6.8 5.3 5.0 5.0 5.0 L.....
a7 6.8 5.3 3.0 sl s Ll
9.9 6.7 5.4 5.0 3.0 ‘ A0
9.9 6.7 5.3 5.0 300 5.0 L.
9.8 6.6 5.2 5.0 5.0 5.0 ........
9.7 6.6 5.2 5.0 5.0 30 .
9.8 6.7 a1 3.0 3.0 5.0 .
T 6.9 5.1 3.0 5.0 30
7.4 6.4 5.1 5.0 3.0 5.0 1L
71 6.2 5.1 5.0 5.0 5.0 .
T4 5.0 3.1 3.0 3.0 A0
7 5.7 5.1 5.0 4.9 5.0 0.
6.0 LS S 4.9 o

o Backwater from snow.
NoTE. —There was practicully no flow afier September 1,

TENAYA CREEK IN YOSEMITE VALLEY, CALIFORNIA.

This station was established July 11, 1904. It is located by the
wagon bridge, about 2 miles from Yosemite, Cal. The conditions at
this station and the bench marks are described in Water-Supply
Paper No. 177, page 207, where are given also references to publications
that contain data for previous years.

The following measurement was made June 11, 1906.:

Width, 44 feet: area. 176 square feet: gage height. 720 feet: discharge, 891 second-
feet.

Daily gage height, in feet. of Tenaya Creck in Yosemite Valley, Cal.. for 1906.

Day. May. | June. July. | Aug. | Sept.  Oct.  Nov. \ Dec.
I
.6 7.1 4.6 3.5 3.0 3.0 3.0
. T2 4.4 3.4 3.0 3.0 | 3.0
. 7.3 4.5 3.4 3.0 3.01 3.0
. 7.2 4.4 3.3. 3.0 3.2 3.0
; 720 43 320 2.9 3.21 3.0
6.0 ‘ 7.1, 4.4 3.2 2.0. 3.1 3.0
6.1 7.2, 4.4 3.1 2.9 3.1 3.0
6.3 l 7.1 43 30! 2e¢1 30. 30
6.7 7.0 4.3 3.0 291 3.0, 3.0
6.8 6.7 1.4 3.0 a9l 3o 30
- ‘
6.9 6.6 4.3 3.0 2.9 3.0 3.0
6.9 7.0 42 2.9 2.9 3.0 _
7.0 Tl 42 3.0 2.9 3.0
i1 7.0 4.1 3.0 3.0 3.0 ...
T4 65 41 31| 3.0 3.0 ...
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Daily gage height, in fect, of Tenaya Creek in Yosemite Valley, Cal., for 1906— e~

Sept.

! | ! ' |
Day. ! May. ’ June. ‘ July. ’ Aug. . Oct. J Nov. | I
I o — - _ 1 e ’,,
Co81° 63 40. 3.0 2.9 3.0 |...
7.8 6,2 4.0 3.0 2.9 3.0,
73] 6.1 39! 30 3.0 3.0 ...
71 60 381 3o 29 3o ’
750 a8l 39 30 29 30l
7.4 5.6 3.8 3.0 29 3.0 f--
7.3, 5.5 38 3.0 29 3.0 '
7.4 55 3.8 3.0 3.0 3.0 .
741 54 3.7 3.0 2.9 3.0 .
7.5 5.5 3.6 3.0 2.9 3.0 .
1 6.1 5.7 3.6 3.0 2.9 0
K 6.0 5.7 3.5 3.0 3.0 0.
.7 6.4 5.2 3.5 3.0 2.9 0 -
5 6.6 5.0 3.4 3.0 2.9 0
5 6.9 4.7 3.4 3.0 3.0 0
Bl 1.7 3.4 ....... 3.0

TUOLUMNE RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Tuolumne River rises on the western slope of the Sierra Nevada :
drains the country located between Stanislaus River on the north :
Merced River on the south. It has numerous tributaries, severa
which produce a heavy discharge. The country throughout
basin is rough and rugged, especially along the main river, which c
through solid granite, with high precipitous cliffs on either s
Along this stream is found some of the grandest scenery of the Sic
Nevada. This stream drains the northern portion of the Yosen
National Park, where is located the Grand Canyon of the Tuolur
and the Hetch Hetchy Valley, declared by many to exceed the far
Yosemite Valley in grandeur and beauty. The formationis of gran
which on the higher elevations is bare and glaciated, often ris
thousands of feet in vertical cliffs and domes. Along the mid
reaches of this basin there is good soil covering, with a heavy tim
growth of pine, fir, cedar, and other kindred trees. On the lo
reaches the covering is a heavy growth of brush, which diminishe
the foothills where the stream enters the San Joaquin Valley. ']
portion of the basin has a light soil covering, with grass growth, wk
is used for pasturage. There are several glacial lakes throughout
upper reaches of this basin, many of the larger of which offer exc
tional opportunities for the construction of storage reservoirs. Tt
are also many reservoir sites on the main river. The stream he
a heavy fall, and the opportunities for power development are
merous. Several diversions are made above the gaging stati
which is located at Lagrange, where the stream breaks from the fc
hills. The precipitation on the upper half of this basin falls in
form of snow, a greater portion of which disappears in the sp1
months, but on the higher elevations much remains until late in
summer. The mean annual rainfall varies from about 30 inches
the lower foothills to about 60 inches on the higher elevations.



SAN JOAQUIN RIVER BASIN. 165

TUOLUMNE RIVER AT LA GRANGE, CAL.

This station was established August 29, 1895. [t is located at the
wagon bridge, in the town of La Grange. It is below the high dam,
where the diversions are made by the Turlock and Modesto canals,
and also below the head of the canal of the La Grange Ditch and
Hydraulic Mining Company, which diverts water from the left bank
of the river above the dam. The conditions at this station and the
bench marks are described in Water-Supply Paper No. 177, page 209,
where are given also references to publications that contain data for
previous vears.

Discharge imcasurements of Tuolunue Rivar at L Grange, Cal.. (w1906,

Area of tiage | Dis-
section. height. ' charge

— | L

: Fz‘{ef. Sq.ft. Feet. ‘ Sec.-ft.

.-
Date. tyvdrographer. W 'ulth.[

February (s .0 C.H. Lee. ... . o . . ... 314 1,360 | 5.80 1,870
Mareh 29. ... .. RS Hawley. ...l - 342 2,060 | 771 6,220
April 25....... L. L o .. 337 2,000 7.52 5,710
May 15..... ... [ R .. 348 2,550 8 80 11, 000
May 25. oo WL Sawyer...ooooaol Ll .. 330 2,140 818 7,760
May 28. P O e .. 370 2,970 [ 10.45 | 15,900
June 4, .. e doe . 348 2,500 1 9.11 ! 11,100
June 14 _.do. 380 i 2,810 10. 10 14,800
June 2 ..do. 384 3,050 10. 54 17,000
June 2 .do.. 342 2,360 8. 62 9,750
July 3 dol 376 3,060 ' 10. 79 18, 300
Julv 11l......... O il 366 2,610 9. 00 11, 800
July 21, 0L 340 2,230 822 8,570
Julv 31, O 331 1.790 6. 80 4,150
August 3., .. cdo. 326 1,580 6. 20 2,700
\ugust 6...... J T U TP .- 320 1,440 ) 578 | 1.890
Aungust 200 ... W, E.Martin. ool S 318 1,360 | 5.43 ¢ 1,380
November 21... ... Ao 208 a3 D 4iae 197

Daily gage height, in feet. of Tuolvmne River at La Grange. ('al., for 1906.
o o ! (

Day. Jan.  Feb.  Mar. . Apr. | May. Juane. ! July.  Aug. | Sept. Oct. Nov. . Dec.
! ! | |
L 42 ass! oeo [ s15 71 a3 loas Chd |3 a5 41 4o
2. L1049 59 81 T3 8251004 0% 345 35 41 42
3. 20 ax e | onss ! ows ‘ %55 10,65 | 6.3 | 3.45 | 345 41 42
4. g0 4% 63 | 73 775 a1 1106 J 6.1 J 345 3.45| 41 43
A L0 & G2 705 N4 035 103 ' 5850 345 3450 48 4.3
i 1 i 1

oo 27 D48 62, 705 97 ' 855 10250 59 345 345| 46 | 44
750475 61 | .05 9.45 81 [10.05 59 1 3.45‘ 3.45 | 455 4.4

748 61 | Tl | 92 825101 | 59 | 345 3.45| 435, 4.3

3 048 63 | 130 96 | 89 | o 85{ 595| 3.4 3.8 | 44 | 3.9

30485 64 T4 08 05 91 | 575 30 | 38| 44 0 465

3 a5 655 w6 11015,10.2 | 9.2 59 | 3.0 38 435 ..§

150 | 97 | T45] 9.25}10.9 9.3 1 590 | 30 39 | 435, 72

15 4ss| 70 73 8B I1L0 | 96| 575| 30 | 39 | 435 55

2 51 ' i3 71 87 @9 0 05 57 | 30 39 ! 46 ' 5.0

5 6.3 1L4 T3 &8 96 o1 55 0 30 | 30 48 49

L6 60 91 | T4 84 10065| S8 54 30 | 40 | 43 | 48

L9 555 650 65 &3 108 | &7 5.35| 30 | 39 | 435 48

.55 5.6 G653 w6 875 8.6 ; 835 53 | 30 | 39 | 435 47

65 AT G650 TTs w4 102 | 83 53 | 30 39 | 435 47

3 645 685 T.8 J 0.45,10.45 | &1 | 54 | 30 J 3.9 435J 475

67 7.2 ( 6.75/ 80 9.0 rm.a 83 54| 301 42 | 43 , 47

6.3 | 68 6351 80 %7 '10.45] 805, 57 | 3.0 42 | 42 |, 475

39 , 64 78 00 ' 825 103 | &2 ( 56 | 305 38 | 42| 48

5.5 | 6.25 12.45| 845 8.0 '1015) &2 1 535 3050 41 ) 43 | 49

53 63 1L3 | 7.6 80 '10.4 85 52, 305 4153/ 42 | 535

5.4 ‘ 6.2510.55| 7.3 8.6 0.9 80 36 305| 41 | 42 | 7.4

525 60 | 7.9 7.3 95 90 79 35 305 41 | 415| 7.3

52 655 7.9 .55 10.4 835 7.6 345 305| 41 ' 4151 838

5.0 ... 705 T4 91 86 | 7.2 | 3.45] 305! 41 | 33 | 61

405 ... 84 715, 84 ;02 68| 345] 305] 41 | 415 A7

g9 Il 02 | Cs2 LT 66 B4 £ 6. 45

*
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Rating table for Tuolumne River at La Grange. ('al., for 1906.

i Gage Dis- |l Gage Dm— Gage Dis- |} Gage Dis- Gage Dis- \‘
‘he1ght i charge. | height.| charge. } height. chdrge |\ helght charge. height. charge. ‘
—— 1‘ — JEUSUUO S O — — - —_—
Secft. | Fect. \ Secfl.| Feet. | Secqt. Feet. | Secoqt. | Feet. Sect.

0 4.0 115 5.00 | 750 | 6.00 2.2 \ 8.00 7,300

, Lo 4. 10 145 | 5.10 900 | 6.20 | 8.20 8,020

51 4.20 Ls0 20 1,020 | 6.40 8. 40 8,700

10 1 4.30 220 5.30 1,160 |' 6.60 | 8.60 | 9,390

C20 0 440 2700 5040 1,300 | 6.%0 || 8.80 | 10,000

30 4.50 330 5.50 1,440 | 7.00 I 9.00 10,810

' 40 4.60 400 5. 60 L0 720 | 10.00 14,610

| 5D 4.70 450 2.70 1,750 7.40 | 11.00 18,610

! 70 1.80 270 a8 1,010 760 | 6,140 |

‘ S0 400 670 i
‘ |

590 | 2,080 7.80 ‘ 5750

NoT1E.—This table is bused on 18 discharge measurements made tlunng 199 and carlier low »
measurements, and is well defined.

Monthly discharge of Tuolumne River at La Grange. ('al., for 1906.

[Drainage area, 1,500 squarc miles. ]

| Discharge in second-feet. Run-off.

- - Total in  —- -
Month. | ! ‘\ acre-feet. . Sec.-ft per
" L | - L ~ft per | Dep
Maximum.  Minimnm. i Mean. ‘ “"sq. mile, ine
| .
January.........ooooooioioo. 21, 400 55 2,860 | 176,000 191
February 5,330 1,110 2,180 121,000 145
24, 400 2,320 7.180 441,000 , 479
11,300 4,730 6,500 ; 387,000 4.33
16, 800 5,510 11,100 682. 000 7.40
19,600 8,640 13,900 §27.000 9.27
1%, 200 4,530 11,600 713,000 7.73
R 4,080 770 | 2,220 136, 000 . 1. 48
September......... 831 288 | 470 25,000 | L3138
October_._........ 307 70 216 ¢ 13.300 144
November......... 570 10 | 243 14,500 162 |
December. ... . S 6.750 90| 1470, 90,400 980 |
The year

24,400 | 10! 4.990‘ 3,630,000 333 |

NoteE.—These discharges include those of Modesto and Turlock canals.  Values are excellent, e:
those for Modesto canal for April, September, and October, which are classed as good, on accou
the lack of measurements of the canal at low stages,

MODESTO CANAL AT LA GRANGE, CAL.

The Modesto canal is the property of the Modesto irrigation distr
The water is diverted from the right side of Tuolumne River at
La Grange dam. This canal was designed to carry 660 second-feet
to irrigate land in the viemity of Modesto, Stanislaus County,
The principal part of the construction work was done on this ez
prior to 1892, but on account of litigation the canal was not comple
until April, 1903.

Information in regard to this station is contained in Water-Sur
Papers Nos. 100, 134, and 177 of the United States Geological Sury

During 1906 gagings were made about 500 feet below the intak
the La Grange dam. The canal at this point has a concrete sect:
the width being 20.2 feet at the bottom and the walls having a ba
of about 1 to 5 outward. The floor of the canal is practically a p
surface, but the left side is 0.26 foot lower than the right side, wl
the highest velocity occurs. Measurements were made from the ug
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side of a plank footbridge. The gage is an iron bar 1} by I inches,
graduated into feet and tenths and placed in a concrete well on the
left side of the canal about 400 feet above the gaging station. The
well is connected to the canal by means of a small pipe from the
bottom at right angles to the canal wall,

Discharge measurements of Modesto canal at La (Grange, Cat., in 1906.

|
) ! S = | Area cf | Gage Dis-
Date, | ITydrographer. WIdth-! Section. | height  charge.

| Feet. Sq.ft. « Feet. Sec-ft.

CoHL L0, oo "2 59 1 2.80 395

W.C. S 20| © 43 2.11 302

,,,,, do... .. 21 39 1.91 257
............... do. ... 21} )SJ 2.79 303
............... do. ... 21 56 2.70/ 412
.............. do. . ...l 22 70 2,66 387
______________ do T LTI e 69{ 260 | 380
.............. do...... 21 70 260 | 383
........ doo ol R 21 | 68, 2.521 376
Sawyer and Martin. ................... .. ... ‘ 21 | 66 | 2.46 362
September s.... W. T, Martin 1.70 250

Day. ! Mar. Apr. | May.

|

2.4 2.6 2.5 2,25 0.85
2.5 2.6 2.45  1.95 .85
2.6 1. 2.6 2.45 1.8 .85
25, 1 26 | 245 L6 .85
2,651 1 2550 2451 1.65 .85
2.8 2, 2.6 2.5 | 1.6 .85
2.8 3 2.55 | 2.5 L35 | &5
2.8 2 2.6 + 2.5 1.55 ! .8
2.8 2. 2,551 2.45 1.5 .9
28 | 2 2.55  1.85 1.33’ .95
2.0 28 1 25 2.6 ‘ ________ 1.45 .85
1.95 2,8 2.5 2.6 ... 1.45‘ .85
2,25 2.8 25 26 | 1.4 .9
2.3 2.8 ( 1651 2.6 |1l 1.25 1.1
2 2.8 | 26026 Lo .35 1.05
‘
2.8 255 26 L. 1.35 1.0
2.8 | 2.5 2.6 } ________ L3 | 1.0
2.8 | 2.5 2.5 |l [ w2 .95
28 | 26 25 |l 115 -95
2.8 I 2.6 | 2.45 |1 | 1.05 .05
2.6 2.5 | oL
2.6 | 2.5 ........ 1.
2.6 | 2.5 0.6 .
2 25 | 5
2.5 1.3 {
o245 19 1.
2.5 2.1 J 1.
‘ 2.5 | 2.2 .
25 1 195!
65 2.5 1.95
2.5 f 1.9
|

|

NoTE.—No gage height record was kept April 22 to 28. Discharges have been interpolated. The
canal was dry on other days on which the gage was not read.
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Rating table jor Modesto canal at La Grange, Cal., for 1906.

Gage Dis- Gage Dis- | Gage ‘ Dis- Gage ., Dis- Gage | Dis-
height. | charge. | height. charge. 'height. ‘ charge. height.' charge. \height. charge. |
S e < e : |
Feet.  Sec-ft. ‘ Feet. Sec—ft.  Feel. | Sec~ft. | Feef. | Secft. | Feet. } Seeqt.
0.50 9 || 110 156 | 1.70 238 H 2.30 328 2.90 428
0. 60 100 1.20 69 1 L80 | 253 2.40 ! 344 3.00 445
0.70 110 |} 1.30 182 “ 1.60 268 | 2.50 | 360
0.80 \ 120 }" 1.40 | 196 2.00 283 2.60 377
0.90 ! 131 "l 1.50 210 2.10 208 2.70 304
1.00 143 1 1.60 224 2.20 313 2. 80 411

i l

NoTE.—This table is based on 11 discharge measurements made durirg 1906, and is well defined be
gage heights 1.7 feet and 2.8 feet. Discharges have been included with those of Tuolumne River, p
The total discharge of the canal for 1906 was 105,000 acre-feet.

TURLOCK CANAL AT LA GRANGE, CAL.

The Turlock canal, the property of the Turfock irrigation dist
takes water from the left bank of Tuolumne Piver at the La Gr
dam. This canal was designed to carry 1,590 second-feet an
irrigate a large area of fertile land in the vicinity of Turlock and C
Stanislaus County, Cal.

During 1898 water was first turned into the canal in small qu
ties and used for puddling the banks. A record of the gage he
has been kept since July, 1899. The conditions at this station
described in Water-Supply Paper No. 177, page 214, where are g
also references to publications that contain data for previous y

Discharge measuramnents of Turlock canal at La Grange, Cal.. in 1906.

g ) - Area of | Gage
Date. Hydrographer. W 1dth._‘ section. \ height. | ch

Feet.  Sq.ft. Feet. ' &

20 | 110 5.55
W, C. Sawyer. . 20 113 5.75
20 26 1.30 |
20 40 ‘ 2.05
20 38 7
20 58 7
20 74 b
20 42 0
20 105 5
20 118 2
20 108
20 115
20 g8 |
20 21
.. Sawyer and Martin. 20 120
. W. . Martm 20 120 |
20 87

\ I ,'.\

Daily gage height. in feet, of Turlock eanal at La Grange, Cal.. for 1906.

| i i
Day. | Jan. Fel. Mar. Apr. ‘ May. June. July. | Aug. 1 Sept.
. —

________ Co45 5.0 6.05 " 6.05 5.0
2.0 4.1 5.0 6.05  6.05  5.25
2.0 4.4 5.0 6.05  6.05 4.1
2.0 5.4 5.0 6.0 ' 6.05 4.3
2.0 535 5.6 6.05 0.05\ 4.4
2.0 5.35 5.5 6.05 ' 6.0 4.3
2.0 535 55  6.05 \ 6.05, 4.25
2.0 5.35  5.65' 6.05' 6.051 4.2
2.0 5.85 575! 6.05 6.05] 4.05 .

........ 5.6 575 6.05  6.05  3.75 .
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Daily gage height, (n feet, of Turlock canal at La Grange, Ccl., for 1906—Continucd.

NoTE.—This table is hased on 17 discharge measurements made during 1906 and iz well defined above
age heights 1 foot. Discharges have been included with those for Tuolumne River, p — The total
ischarge of the canal for 1906 was 202,000 acre-fect

I I
Day. Jun. Yeb. Mar. Apr.  May. | June. July. | Aug. Sept. . Oct.
: ! )
5.6 1 3.8 0 6.05 3.9
5.6 5.8 1 6.5 3.9
5.6 5.8 6.05 3.8
5.6 5.8 6.05 | 3.4
5.6 5.5 6.05 ‘ 3.5
5. 2.5 ' 5.6 6.0 ' 6.05 .0f 3.4
2. 2.5 5.6 6.0 r 6.()5‘ 6.05| 3.4
________ 2.5 5.6 6.0 6.05 6.05 3.0
3. 2.5 5.6 6.0 | 5.08 6.0 3.05 .
3. 2.5 5.6 6.0 | 6.05 6.05| 2.85
2.7 3. 2.6 | 5.7 6.0 ' 6.05 6.05| 2.85
2.7 4. 5 5.8 6.0 6.05 0.0 2.75 1
2.8 4. . 5.8 6.0 6.05 0.0 2.75 .
24 3. 5.85 | 6.0 6.05| 502 2.7 |
0.5 3.5 3.05 6.05, 6.051 5.02 2.7
5.9 6.0 6.05 1 5.45 2.75
4.7 6.05 | 6.05 5.87 2.75 .
5.7 6.05" 6.65: 5.04| 2.7 -
5.45 6.05 6.65 | 5.C5 2.6 .
5.6 | 6.05. 6.5 } 515 2,55 .
: 5.3 |...... 6.05 0 5.00 |o...ooifoeninnn.
! ! |
NoTe.—The canal was dry on days when the gage was not read.
Rating table for Turlock canal at La Grange, Cal., for 196.
{ . 1
Gage | Dis- | Gage ] Dis- Gage | Dis- Gage | Dis- || Gage | Dis-
height. | charge. 'height.| charge. || height.| charge. height.’charge. height. | charge.
Feet. | Sccft. | Feet. } Sec.-ft. | Feet. | Sec-ft. ’ Feet. | Sec.ft. | Feet. | Sec.it. ‘
0. 50 4 ( 1. 50 58 } 2.50 156 3.50 274 5.00 478
0. 60 6 1 160 67 2. €0 167 \ 3.60 287 5.20 508
| 0.70 10 | 170 76 2.70 178 3.70 ) 300 5.40 538
0.80 14 ‘ 1.80 85 2.80 189 ‘ 3.80 313 5.60 568
0.90 19 . 190 04 2.90 201 3.90 326 ‘ 5.80 598 |
1.00 25 {‘ 2.00 104 3.00 213 ( 4.00 339 6.00 628
1.10 31 2.10 114 3.10 225 4.20 365 }
1.20 | 37 (¥ 2.20 124 3.20 237 ’ 4.40 392 | i i
1.30 44 1 2.30 134 ' 3.30 249 | 4.60 420 |
| 140 51 r 2.40 145 | 3.40 | 261 4.80 448

STANISLAUS RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN.

Stanislaus River drains a portion of the western slope of the Sierra
Nevada and heads well back on the crest, at elevations of from 10,000
to 12,000 feet. It drains the country between the basins of Mokel-
umne River on the north and Tuolumne River on the south, and
flows in a general southwesterly direction, entering San Joaquin River
23 miles above Stockton. In the upper reaches of the basin it has
many tributaries, which have their source in numerous small
glacial lakes. The topography is rough and broken, with high moun-
tain peaks. The formation is of granite, which is bare and destitute
of timber growth above an elevation of 8,000 feet, except where
small glacial lakes and moraines occur. In the middle reaches of the
basin there is good soil covering and a heavy growth of timber. In
this basin is situated the Calaveras grove of big trees (Sequoia gigan-
tea), for which the Sierra Nevada is famous. Thisis the most north-
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erly of the groves of these trees which extend as far south as
Kern River basin. The mean annual rainfall for the basin is abot
inches. The precipitation falls chiefly in the form of snow on
higher elevations, remaining well into the summer months. Mi
operations have been carried on extensively in this basin, and n
canals have been taken out of the river, all of which discharge
the river again. The canal of the Stanislaus Water Company dix
water 3 iniles above Knights Ferry and is used to irrigate
between Knights Ferry and Stockton. A gaging station is m
tained on this canal to determine its discharge.

STANISLAUS RIVER AT KNIGHTS FERRY, CAL.

A station was first established on this river on May 3, 1895, at
railroad bridge one-half mile north of Oakdale. On July 30, 18¢
cable was placed 1,000 feet below the railroad bridge. This sta
was used until February 16, 1901.

The station at Knights Ferry was established May 19, 1903.
located 200 feet from the post-office at Knights Ferry. The co
tions at this station and the bench marks are described in W
Supply Paper No. 177, page 217, where are given also reference
publications that contain data for previous years.

Discharge measurements of Stanislaus River at [xnzghh Ferry, Cal., in 1906.

_ Area of Gage I

Date. 1Iydrographer. Wadth. section. heig%t ‘ ch:

Feet. Sq. 1t. Feet. Se

February 19.... 194 793 9.20 ‘

March 29....... 221 989 10.37
April 24 ............. d ! 230 1,030 10. 60
April 25 ... ... I Hawley and Ostrom. .. ... ... ............ 225 1,040 10. 43
April 30 ________ GuoA.Ostrom. ... . B 980 10.00
May 3 d 268 1,280 11.52

Ustrotm and Lee . 'obe5 | Leto| 1260
(. A Ostrom.. T b s | ILw2 |

WG Sawyer. .. 297 1, 560 12.30

LG AL OSETOMY . - . | 245 1,240 11.23

Lo doo ... LI 304 1,780 12. 84
...... L L 345 2,200 13.95
...... O | B4t 2420 14. 55
........... do. ol

WL CL Bawyer. .
G. A, Ostrom..
W. C. Suwyer..
G. A, Ostrom..

“W. C. Sawyer..

G. A}l. Ostrom. .

849 9,30
890 9.68

762 8.7
.............. 394 804
August 1............ 521 7.63
August 9....... ... .. 463 7.16
August 16 e 388 6. 68
August 27 .. do 327 |, 6.34
Septembers...." W, F. Martin. ... ... .. .. ... ... ... .. 122 299 6.13
September9.... G.A. Ostrom... ... ... ... ... ... 122 294 6.08
September18. .. ... O e iiiiiiiian 12° 254 5. 86
September28... ..... L 1 D 118 238 5.75
October9........... 1o < 114 227 5. 64

October 19..... ..... 16 G N 113 221 5.5
November 23._.[ W.F. Martin.. ... 125 256 5.8
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Daily gage height, wn feet, of Stamislaus River at Knights Ferry, Cal., for 1906.

Day. Jun. ' Feb. _ Mar. | Apr. ‘Ma}. June. Julv .\ug [Sept \ Oct. ‘ "Dec.
7.15{ 86 | 1.5 | 10.25|10.8 | 120 | 7.8 | 63 | 58 | 57 ’ 5.8

7.2 | 84 |10.8 |10.8 |11 {122 | 7.75| 6.25| 58 | 57 | 58

7.25| 8.45)10.3 | 11.4 | 1.4 |12.4 ’ 7.65] 6.25| 58 | 57 | 57

7.3 r 9.3 | 995118 (123 | 123 | 7.55] 615 58 | 58| 58
725 &8 | 9.75[1235( 125 [ 1215, 7.45| 6.15| 58 | 6.45| 5.8

7.35 865 9.7 1295114 | 1L75) T.4 | 61 § 58 | 613 5
7.35° 8.6 | 9.7 | 127 |1L.05| 1.6 | 7.4 | 6.1 | 58| 59 ' 5%

.3 [ K53 4.8 | 1285 1.3 | 1.6  7.35| 6.1 5.75| 5.9 [ 6.2

7.35 | ®x65)11.0 | 12851205 | 1.2 7.3 | 61 | 575 585 59

T4 0 w7 {1004 {120 [ 1285 10.6 ‘ 7.25| 6.15| 5.75 5.85} 0. 03

75 | 88 1103 {13.3513.5 | 10.5 ' 7.2 | 6.15| 58 | 5851 13.1

7.35 1 1L1 § 9.9 |1215) 141 |10.65) 7.1 / 6.1 | 575 58 9.9
7.35,10.5 [10.0 | 11.65|13.85 | 1.1 | 7.0 | 6.0 ' 575| 59 .65

5 710,15 10.2 11.8 12.8 10. 8 7.0 6.0 + 575 5. 6,85

§8 1132 (103 123 128 |10.4 | 6.8 | 6.0 | 575] 56 | 6.5

&3 |10.6 |10.6 | 1.3 |13.4 [10.0 | 6.75| 6.0 [ 59 | 5.6 | 6.5

50 9.9 [10.55] 1.2 (1315 | 9.95| 6.7 | o0 57 | 5.6 f 6.3

250 7950 9350110750 1.8 1204 | 9.55 ] 6.65 5.95} 57 1 57 ' 62
1 0 895| 9.05]10.8 {121 [13.0 | 9.3 | 67 | a9 | 57 | 565 6.2
o | 87 1 90 |1L15,121 {129 | 93 | 6.8 | 585 57 | 56 615
9 9.9 92 |IL4 119 129 925} 67 | 58 57 | 57 | 61
.4 9.85[ 9.75 [ 1L6_| 1.5 | 128 ' 9.3 | 66 | 58 | 275| 57 6.1
05| 9.3 [10.2 | 11.85 | 1.0 | 1245 9.5 | 6.a5] 58 ' 57 | 57 | 6.25
9 9.25} 141 109 |10.9 [12.15| 0.45| .45 58 | 575 5‘7»-[ 6.35
5 9.4 143 [10.4 | 10.8 |12.55 | 9.4 | 6.35 5.85( 575| 5.8  7.65
65 3.95]13.0 10.2 ’11.9 2.1 | 9.2 .3 | 59 575058 a3
55| 8.8 |15 [10.3 ,1L7 L1L1 | 9.0 | ¢ 59 57| 58  9.35
5 | 90 |10.75 ! 10.5 [12.05 0.7 | 87 25| 58 5T | 58 8. 45
5 . 0.1 ;1.1 | 108 © 84 | a2 58 | 57 | 58 | 775
5 0.0  10.75 ' 1.2 ' 815 6.2 . 575| 57 | 58 | 7.43
....... 0.6 T3] 63 L 5T ({ 2.3

Pann«/ table for S!amslazw me at Knighls F€I/J Cal., for 1906.

( Gage I qu- (rd e Dis- " Gage Dis- Gage | Dis- J (mge Dis- |
| helght charge. | hmght } charge. height. charge. Jhmght ' charge. ’ he‘ght.| charge.
]‘f‘f‘f‘ Seeft. ‘ Feet. | Secft. — Feet. ‘ Secft. | Feet Sec.~ft. ( Feet. \ Sec.~ft. |
5.60 6 | 670 6d0 | 7.8 | 1,540 8.9 , 2,800 | 11,00 ‘ 6,140
5.70 95 | 6.80 70 7w | L6k | 9000 | 20 | 1120 | 6540
5. 80 130 . 6.90 7% | 8.00 1,740 [ 9.20 3,200 Y1140 6,970
5.90 170 7.00 } 870 810 1,850 ’ 9. 40 } 3,480 11. 60 7,410 }
[ 6. 00 220 ‘ 7.10 950 8.20 | 1,960 9.60 3,760 [ 11.80 7,880
6. 10 270 | 720 | 1,00 | 830 | 2070 | 9.80 ; 4,060 ‘ 12.00 | 8,390
| 6. 20 320 ‘ 7.30 1,110 ‘ 8. 40 2,190 10.00 - 4,380 ‘ 13.00 | 11,110
4. 30 380 7. 40 1,190 ’ 8. 50 ‘ 2,310 ' 10.20 | 4,710 | 14.00 | 14,020
6. 49 440 7.50 1 1,270 8. 60 2,430 J 10. 40 J 5,050 ‘ 15. 00 17.180
6,30 500 7.60 ‘ 1,360 ‘! 8.70 2 550 1 10.60 5,400 '
6. 60 70 7.70 1,450 T K80 2,670 w 10. 80 | 5,760 . J

_ |

NoTE. -Thix tahle ix based on 40 (ll*ehwge measurements made during 1906 and is well deﬁnml.

Monthty discharge of Stanislaus River at Kmghts Ferry, Cal., for 1904,
[I)ramdge darea, 935 square miles. ]

i Discharge in second- fpet Run-off.
- — Total in
Month. ) |
Maximum.| Minimum. | Mean. | acre-feet. P= ;g flt"][())er ?r?(pt}?sm

JANUATY . oo 14, 400 386 2470 | 152,000 2.64 | 3.04
Februury ! 4,290 1,060 2,070 | 115,000 2.21 2,30
March. .. . 14,900 2,200 5,330 | 28, 000 5.7 | 6.57
April. . 8,110 3,920 5.330 | 317.000 5.70 6.36
May. .. 12,200 4,920 8,090 497,000 8.65 9.97
June. .. 14, 400 5. 590 9.340 | 556. 000 9.99 ' 11.15
July... 9,600 1,790 5,210 } 320, 000 5.57 6,42
August . . 1,600 415 910 56.000 973 1.12
September. 490 207 309 18, 400 .330 .
October. .. 251 162 193 11, 900 2206 | 2
November. . 551 87 181 | 10. 800 .194
December.. ... 11. 400 141 1,270 | 78,100 .36 -

Theyear................... : 14,600 §7 3. 390 2. 460,000 3.63 | 49,33

NoreE.—The discharge of Stanislaus Wuater Commpany's canal and Schell ditet is included above.
The discharge of Schell ditch has been assumed as 7 second-feet.  Values are excellent, except January
to April, which are rated as fair, because measurements made during that period give a discharge some-
what less than the rating.
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STANISLAUS WATER COMPANY’S CANAL AT KNIGHTS FERRY, C

It is located below

point where Schell diteh diverts its water, about 1 ile below

This station was established June 11, 1904.

Stanislaus Milling and Power Company’s power house and 200

I-ditch flume.

water diverted by this ditch is used for irrigation in the vicinit

below the place where it passes under the Schel
Oakdale, Cal.

s canal at Knights Ferry,

“

Dischargr weasurcments of Stamstans Water Company

wn 1906.
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’s canal at Knights Ferry,

5.

Jor 1906

Daily gage height, in feet, of Stanislaws Water Company
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Note.—(Canal was dry on days when gage was not read.
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Rating table for Stanislans Water (Company's canal at Knights Ferry for 1906.

1
Gage Dis- | Gage Dis- [ Gage Dis- Gage Dis- ’ Gage [ Dis-
height.| charge. ! height.| charge. ;| height.| charge. || height.| charge. ‘ height.; charge.
Fect. ' Sec.-ft. [l Feet. | Secfi. ‘ Feet. | Seeft. || Feet. ‘ Sec.~ft. , Feet. l‘ Sec.-ft
0.70 0 | 1.40 9 ‘ 2.10 27 2.80 60 11 3.50 | 111
0.50 0.7 3.50 11 2.20 31 [ 2.90 } 67 ‘ 3.60 119
0.90 15 | 16 | 13 [ 23 3 | 300 7 | 370 | 1
1.00 | 2.5 1.70 l 15 2.40 | 39 3.10 . 81 ' 3.80 135
L10 |, 40 | 1.80 17 1250 | 44 | 3.2 68 || 3.90 143
1.20 5.5 1 1.90 ‘ 20 | 2¢0 | 49| 330 | 95 || 400 | 151
130 7 2,00 28 1 270 54| 340 ‘ 103 |
\

Note.—This table is based on 13 discharge measurements made during 1905-6 and is well defined.
Discharges have been included in those for Stanislaus River, p. 170. The total discharge of the canal
in 1906 was 50,300 acre-feet.

MOKELUMNE RIVER DRAINAGE BASIN.

’
DESCRIPTION OF BASIN.

Mokelumne River drains an area of 657 square miles of the western
slope of the Sierra Nevada. It has numerous tributaries, North,
South, and Middle forks being the most important. This stream
heads well back in the main crest of the Sierra Nevada at an eleva-
tion of 8,000 feet.

The formation is of granite, with good soil covering and heavy tim-
ber growth on the middle and higher elevations. On the lower
elevations the slopes are less rugged and the soil covering is of brush
and scattering oak timber, with large areas of cultivated land and
pasture. There are numerous small glacial lakes and moraines in
the upper reaches of this basin. The precipitation varies from 25
inches on the lower to 50 inches on the higher elevations, where it
falls in the form of snow, which melts in the early spring. The
greatest discharge usually occurs in April, May, and June. There is
some artificial storage in this basin, but not enough to have much
effect on the discharge.

Several diversions are made for mining and power purnoses within
the drainage basin, and this water is returned to the river above the
gaging station, which is located at Clements, a few miles above
Lodi. Cal.

MOKELUMNE RIVER NEAR CLEMENTS, CAL.

This station was established October 28, 1904, It is located at the
highway bridge, 1 mile north of Clements. The conditions at this
station and the bench marks are described in Water-Supply Paper
No. 177, page 223, where are given also references to publications
that contain data for previous years.
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Discharge measurements of Mokelwmne River near Clements, ('al., in 1906,

o Area o 1age
Date. Hydrographer. ‘ Width. s(\nf}(t ilo'nf. , hifé%tt e
: Feel. ! Sq. ft. ' Feet. K
February 11.... F.R. 8. Buttemer....._.... oo 122 ‘ 212 4.€0
February 27. J s .. 248 ‘ 584 6. 30
March 12. .. do . 251 1,310 4.15
March 19. doo Ll 247 616 5
April 14. W C. Sawyer 255 | 962
April 20 s.do. .. 248 1,260
April 21 .do 250 J 1,400 |
April 28 -do M8 1,000
May 9_. .do. 251 1,710
May 10. .do. 249 1,870
May 22 .do. 252 ] 1,220
May 23. .do 248 1,090
June 12 .do 2063 | 2,470
June 13 .do 263 1 2, 460
June 19. do. a1 1,070
June 20. .do. 256 2,330 :
June 27. .do. 249 1,390 0.
June 28. .do. 249 1,320 9. 60
July 7. . . - 230 1,610 .
July 17, T 248 1,080 8. i
July 18 -do. 258 1. 060 S, 46
July 28. .do 26 602 552 |
July 30. cdollL oo 204 | 392 5.6
August 7....... Sawyer: .. 131 | 188 b
September 3... W.F. Martin.....__. . T 141
November 24... ... do....... - 57 113
November 27... R.S. Tlawley.. ... ... .. ... ... .. ...... 35 i 107 ‘ 5 ‘
Datly gage hewht, in focd, of Mokeliimne Rurer near Clements, Cal., for 1906,
Day. ‘ Jar. | Feb. | Mar. | Apr. | May. | June. July. Aug. } Sept. " Oct. | Nov.
‘ |
.05 4.5 6.05 | 11.2 8.45| 9.45]10.95 &5.15| 3.8 3.8 4.0
L1 4.4 5.6 9.95| 9051 9.9 12.25| 5.0 3.9 3.9 3.9
.1 4.45| 5.8 | 875|10.5 |10.45 | 12.15| 5.2 3.8 3.85 | 3.9¢
V15| 4.4 6.45| 83 |10.85|12.2 | 13.2 5.1 3751 3.751 41
.15 445 5.75| 7.95| 11.6 12,15 1 12.4 4.95 | 3.753) 3.95| b5.1f
BRI W1 2.7 .9 112, 45 | 10.45 | 12.2 4.7 3.81 4.0 45
.15 4.5 5.75 7.75 1 12.5 9.6 11.351 5151 40 3.8 4.4
.1 4451 575 | 7.6 12,1 | 10.05 | 11.45| 4.6 3.9 3.7 4.1¢
.1 4.5 5.95 7.75 ' 12. 4 1.6 [ 1015] 48 | 405 4.0 4.1
.1 4.65 | 6.051 83 12.1 13.8 10.7 4.6 4.2 3.95 | 4.1
15 4.7 6.05, 85 |'12.2 14.3 10. 4 4.9 4.4 3.85 | 3.7F
.3 4.55 | 8.4 &0 11.15 | 144 | 10.051 5.0 ... .... 3.95 | 38
. 6 4.5 8.1 7.8 10.2 i 13.8 10.05 | 4.55 3.9 3.9 3.8
.95 4.6 7.5 7.9 10.4 ' 12.2 10.1 4.4 3.05 3.8 | 3.9
05 5.05 ] 1.5 8.3 10.9 ‘[ 1.7 o965 44 4.0 3.9 4.1
. 0 575 R15| 8.6 9.55 13.3 ' 9.4 415 3.95 3.9 4.2
75| 515 7.4 8.6 9.15 12.9 8.9 3.9 405 3.95| 40
.45 | 5.45| 6.8 8.75|10.15 | 11.95 | 8.2 3.9 3.85 " 3.95| 4.2
.7 | 6.75] 6.45| 8.95]10.75 | 12535 | 7.55' 3.9 | 3.85 3.9 | 42
.9 6.2 6.25| 9.45|10.9 | 126 | 7.9 3.95 { 3.9 3.9 | 4.2
i !
.0 7.45 | 6.65] 9.9 |10.45]12.45| 7.85] 3.85| 3.9 ' 3.75{ 4.2
.7 7.3 7.2 1103 |10.3512.7 1 7.0 3.85 3.9 | 3.7 42
.3 6.5 &1 10.3 9.4 | 12.2 . 7.5 3.95 3.9 1 3.95 4.2
V151 6.2 1155 915 ] 0.5 11.75 | 7.0 3.95 3.85, 3.9 3. &
.9 6.1 12,051 8.55] 9.15 | 12.25 ‘ 6.65 | 4.2 3.95| 3.95| 3.8
.85 6.0 11.85 1 8.1 10.5 | 11.35 | 6.45| 4.0 3.9 4.0 3.6
7 6.25| 10.45 | 8.25|10.5 | 10.9 ‘ 6.25 3.8 1.0 3.85| 3.9
. 6 6.451 9.15| 85 10.75]10.1 | 6.25] 3.8 4.0  4.05| 3.9
L85 f.oo.. .. 8.5 8.05 | 10.2 10. 45 ‘ 5.65 | 3.8 1 3.9 3.8 4.1
.5 8.7 8.0 9.35 ] 10.5 5.45| 3.95 3.85| 3.95| 3.9
. 45 13.45 . ...... 9.25 ... ; 5.3 3.85 ....... 4.05|......
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Rating table for Mokewumne River near Clements, Cal., for 1906.

| Gage Dis- Gage Dis- Gage i Dis- * Gage . Dis-~ ‘ Gage Dis- |
'height‘{ charge. | height. | charge. | height.| charge. height. charge. ' height.' charge. }
|
Feet. " Sccft. || Feet. | Sec-ft.| Feet. | Sec-ft.  Feet. Sec.ft. “ Feet. | Sec.-ft.
3.00 50 10 250 3.20 680 6.60 « 1,450 S. &0 1 3,010
3.10 ! G0 4.20 280 5,30 730 6.80 1,570 a.c0 1 3,180
3.20 1 0 ‘ 4.30 315 5.40 780 7.00 1, 690 10.CO0 | 4,125 |
‘ 3.30 80 | 4.40 350 5.50 830 7.20 1,830 11.C0O 5,175
3.40 90 4.50 390 5.60 K80 7.40 1,970 12.C0 6,225
3.50 105 || 460 430 | 550 | 930 | 7.60 | 2,110 || 13.00 | 7,275
3.60 120 || 4.70 470 5. 80 950 | 7.50 2,250 14.C0 8,325 |
3.7 140 4.80 510 5.90 1,030 8.00 I 2,390
3. 80 160 i .90 550 | 6.00 1,090 8.20 2,530 )
© 03,90, 190 i 5.00 500 1 6.20 | 1,210  8.40 ' 2,690 ;
D400 | 220 U 5.10 630 | 640 | 1330 | 8.60 | 2,850 ‘

NoOTE.—This table is hased on 27 discharge measurements made during 1906, and is well defined bet ween
gage heights 3.7 feet and 14.3 feet.

Monthly discharge of Mokelumne River near Clements, Cal., for 1906.

[Drainage area, 642 square miles.]

Discharge in second-feet. | | Run-off.
—_— - | Total in - - -
Month. I e ot Depth i
Maximum. Minimum. Mean, Acre-feet. Secft. per) Depth in

' sq.mile. | inches.

|
i
l

__________________________ 6,960 55 996 ' 61,200 |

1.55 1.79

.............. 2,000 350 808 44,900 1.26 1. 31
________________ 7,750 880 2,520 ¢ 155, 000 3.92 4. 52
.............. 5,350 | 2,110 2,940 ' 175,000 4.57 5. 10

,,,,,,,,,,,, 6,750 2,730 4,700 289, 000 7.32 K 44

............ 8,740 3.580 G, 020 358,000 | 0. 38 10. 46
P 7.480 730 3,540 | 218,000 5. 51 6. 35
August. ..ol 680 160 356 21,900 . 554 .64
September......._.......... 350 150 202 12,000 . 315 .35
October. .. ................ 235 140 190 11, 7 . 206 .34
November.................. 655 120 248 14,800 - . 386 .43
December................ . ...... 4,960 150 876 53,900 } 136 | 1.57

The year.................... 5.740 35 1.950  1.420,000 ‘ 3.04 41. 30

NoTE.—These values are excellent, except January to March, which are rated as good beeause the
meastrements made during that period give a discharge somewhat in excess of the rating.

NORTHERN PACTFIC OCEAN DRAINAGE.
KLAMATII RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Klamath River drains a large area in California and Oregon, lying
between the basins of Sacramento River on the south, Deschutes and
Rogue rivers on the north, and the minor streams of the Great Basin
on the east. Its headwaters lie at elevations of from 7,000 to 9,000
feet. The region contains many flat valleys in which the soil is favor-
able to irrigation. Many of the streams flow through marshes, which
are susceptible of drainage and cultivation. The water surface in the
basin is large, comprising three large lakes and many smaller ones.

Link River rises in Upper Klamath Lake and flows through a large
swamp area, feeding Lower Klamath Lake by overflow at high water
and receiving water from the lake at low stages. Belcw Keno it is
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known as Klamath River, and flows southwestward through Siskt-
Humboldt. and Del Norte counties,in California emptying into
Pacific.

Important power possibilities exist on the stream, notably
Klamath Falls and at the rapids below Keno. Upper Klamath I
is fed by Williamson River, and several smaller streams. 83
River flows into Sprague River, a tributary of Williamson River

Tule Lake lies just east of Lower Klamath Lake and has no sur
outlet, but may have under